NO-OX-ID PROTECTED PIPE 


The reliability NO-OX-ID pipe 
many operating lines which have 
been service for number years. 

highly corrosive soils and under 
conditions where soil stresses are 


severe, NO-OX-ID and NO-OX 


DEARBORN CHEMICAL COMPANY 
Dept. CO, 310 Michigan Ave., Chicago 
New York Los 


IDized Wrapper combinations pro- 
vide maximum protection. 

For convenience application, 
NO-OX-ID and NO-OX-IDized 
Wrapper have established excep- 
tional records. For positive protection 
they have equal. 


RUST PREVENTIVE 


| 


Pipe Cleaning, Coating and Wrapping 


any coating and wrapping specification 


Complete Reconditioning 
Service for Old Pipe 


HOUSTON, TEXAS 
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saran lined 
steel pipe 


corrosion 


reduces shut-downs and lost production! 


saves time and labor! 


The conveyance corrosive liquids can 
ment. Saran Lined Steel Pipe designed 
and constructed protect YOUR profits. 
combines the desirable features steel 
pipe and pressure strength 
with Saran’s unusual resistance most 
corrosive chemicals, solvents, and erosion. 
Another advantage ease field fabri- 
cation. Saran Lined Steel Pipe can used 
temperatures between —40° and 190°F. 


SARAN LINED PIPE COMPANY 
Detroit Michigan 


702 Stephenson Building 


readily 


Saran Lined Steel Pipe comes maximum 
lengths feet and sizes from 
inches. Plug valves and fittings, also 
Saran Lined, include elbows, tees, 
panion and reducing flanges, and gaskets. 
AVAILABLE IMMEDIATELY. Write today 
for further information concerning 
Lined Steel Pipe and how can solve 
your problem. Manufactured 
Dow Chemical 


nationally Saran Lined Pipe Company. 


Dow 


Offices in: New York ¢ Boston ¢ Philadelphia ¢ Pittsburgh 


Chicago Tulsa « Indianapolis Houston San Francisco 
Los Angeles « Portland « Seattle « Denver « Toronto 
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Not test rack, but the steel stadium the end the Galveston, 
Texas, Pleasure Pier, 1000 feet out the Gulf Mexico. Structures 
this kind demand proper surface protection from the effects 
salt spray, wind and sun. This photograph was supplied John Nee 
the Napko Paint and Varnish Works, Houston, Texas, whose article 
corrosion resistant paint may found page 599 this issue. 


answers prevention 
corrosion 


How Equip for Effective Cathodic 


Protection Submerged Structures 


you have investment underground 
pipe lines, cables other submerged 
Structures, want this new book. 
tells how against corrosion 
due electrolytic action describes 
Westinghouse Oil-Immersed Metallic 
Rectifiers, built the job effectively, 
continuously, economically. 


Ask for your free copy today. Call your 
nearest Westinghouse office, write 
Westinghouse Electric Corp., Box 
868, Pittsburgh 30, Pa. 


Contains useful data for cathodic protection 
pipe lines, central stations, gas lines, 
refinery structures and piping, chemical 
plants, telephone telegraph cables, water 
systems and storage tanks, refinery tank 
farms, engine ignition units. 


c 


MANUFACTURED BY 


CORPORATION 
New York 17. New York 


STRENGTH 
INITIAL ABSORBENCY 

SUPERIOR 
CONVENIENCE 

LIGHT WEIGHT 

RESISTANCE 

POSITIVE PROTECTION 


Protect your pipeline with 
long term investment 
that will pay dividends for 
years come! 


Millions continuous glass filaments prevent rips and wrinkles, pick more 
coating than other materials the same thickness, thus eliminating “holidays”. 
Always uniform. Available 400 foot rolls with core, 4”, 6”, 9”, 12”, 18” 
wide. Resists mildew, rot, moisture, corrosive action soil. Gives longer pipe- 


*Manufactured and Engineered by the Glasfloss 
Corporation for Distribution by Perrault Brothers. 


: 
write 
tank 


1—North East 
5—Western 

North East Region 

A. S, Brookes, Public Service Electric & Gas Co., Newark, N. J... Chairman 

Donovan, Consolidated Edison Co., New York, Secretary-Treasurer 

North Central Region 

Greve, Commonwealth Edison Co., Chicago, Chairman 

South East Region 

MacKenzie, American Cast Pipe Co., Birmingham, Ala. 

Gamble, Birmingham Gas Co., Birmingham, 

McCauley, American Cast Pipe Co., Birmingham, 


South Central Region 


D. B. Good, The Texas Pipe Line Company, Tulsa, Oklahoma............ Chairmen 4 
Nathan Schofer, Cities Service Refinery, Lake Charles, Vice Chairman 
Statham, Magnolia Pipe Line Co., Asst. Secretary-Treasurer 


Western Region 


Hough, Southern Counties Gas Co., Los Angeles, Director 


Chris. Goldkamp, San Diego Gas Electric Co., San Diego, ecretary-Treasurer 


REGIONAL DIRECTORY NACE 
{ 


OWENS-CORNING 


FIBERGLAS 


tm US Pat OFF 


Stands Alone 
Its Field 


MIDWESTERN 


rector 
irmon 
irman 
psurer 
ssurer 


ENS-CORNING 
BARNES ‘Centrifugal Pumps VIBE 


Air Too 


irman 
irmas 


— 
psurer 
rector 
rector 
asurer 


certain people this question may 
seem rather queer. But not any- 
one acquainted with the complex 
problems the fats and oils indus- 
try! These problems are enough 
make anyone lose weight, especially 
doesn’t have the aid and com- 


tort recent progress equipment 


materials, 


- 


countercurrent fat splitting column operated pressure 700 psi and 

ture 500°F. The column has inside diameter inches and approximately 

feet height. resist the corrosive effect the reagents the high 
and pressure indicated, the vessel was fabricated Smith Corporation, 
Wisconsin, with inner shell Inconel, contained steel vessel laminated con- 
struction. The tota wall thickness Photo courtesy Emery Industries, Inc. 
and Blaw-Knox Co. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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The natural fats and fatty acids 
used considered relatively sim- 
ple but rather inert substances, not 
readily converted into other com- 
pounds. Today they are known 
capable many reactions yielding 
products great practical utility 
and economic value. Not only are 
they subject the famous “splitting 
reactions,” but recent years new 
condefisation, polymerization, oxida- 
tion, dehydration, halogenation, and 
isomerization techniques have been 
established. Aside from their classi- 
cal uses foods and soaps, fats 
are now the sources for insecticides, 
detergents, pharmaceuticals, wet- 
ting-agents, weed-killers, 
agents, plasticizers, and many other 


valuable new products. 


The Corrosion Fly 
the Ointment 
Naturally, the making these new 
products brings along number 
new corrosion problems. Fatty acids 
high temperature are quite corro- 


sive many common equipment 


WALL STREET, 


NEW 


materials. The material chosen for 


equipment must not introduce harm- 
ful impurities, must give long and 
dependable service life often high 
temperatures and pressures, and 
must suitable for shop and field 
fabrication. Our experience help- 
ing the fatty acid industry solve such 
problems available you. Send 
for copy the Data 
Work Sheet, which designed 


clarify the essential factors. 


Our new publication, 
vations Fats and Oils—I’’, 
available all interested readers. 
Address the Editor Inco Cor- 
rosion Reporter for your copy. 


EMBLEM SERVICE 


YORK 


1X 
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battle between industry and corrosion goes endlessly. 
one-sided fight, too with industry taking the chin the 
tune billions dollars year. But maintenance expenditures 
caused corrosion can greatly reduced using Koppers In- 
dustrial Protective Coatings. 

For example, take the problem tank maintenance. Koppers 
coats exposed tank parts with tough, thick film that 
doesn’t “alligator” check that fire retardant and resists 
weather and corrosive industrial fumes. Heat-reflecting aluminum 

paint can applied without bleeding. 

Koppers Bituplastic has many other advan- 
tages. And it’s only family Koppers Coat- 
ings all specifically formulated meet special 
conditions. Write about your particular prob- 
lems, and tell you how Koppers Protective 
Coatings can help win your war against corrosion. 


*Trade-Mark Reg. U. S. Pat. Off. 
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from Your Officers 


This Contributor 


MUDD, Treasurer, NACE 


synonomous with Christmas 
and Christmas the season commemorated 
good will and giving. are prone 
reckon our Christmas gifts terms some- 
thing purchased causing lose sight 
that gift from which Christmas originates— 
gift unselfish service humanity. 

This gift unselfish service was dedicated 
way better living and many others 
during succeeding ages have dedicated un- 
selfish services chosen field endeavor 
that their fellowmen might benefit from their 
efforts. 

The accomplishments individuals 
groups thus dedicated service have added 
the upward steps progress leading 
our present most these steps were added individuals during 
the past. 

Each step along the way progress has increased the complexity adding 
the next until most present day additions are accomplished group effort. 

Our association dedicated important phase progress—helping 
build another step stopping least curtailing the enormous losses ex- 
acted corrosion. Stopping these losses can lead better way living. 

Most rapid advancement reducing corrosion will realized contributed 
efforts our members according their ability. Any contributed effort, given 
without thought return will service our fellowmen and determination 
render such service should bring you Merry Christmas. 
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non-profit, scientific and research association 
individuals and companies concerned with corrosion 
interested it, whose objects are: 


(a) promote scientific research determin- 
ing the causes corrosion and methods its con- 
trol with respect theory and practice. 


edge and ideas among those individuals actively 
engaged the control corrosion. 


(c) promote methods control corrosion. 


(d) promote standardization terminology, 
methods, equipment and design the develop- 
ment methods corrosion control. 


(e) foster cooperation between individual 
owners metallic structures the solution 


their joint corrosion 


chartered under the laws Texas. Its affairs 
are governed Board Directors, elected the 
general membership. Officers are nominated (1) the 
members, and elected the membership. 

Inquiries regarding membership, and all general 
correspondence should directed the Executive 
Secretary the administrative headquarters the 
National Association Corrosion Engineers 905 
Southern Standard Building, 711 Main Street, Hous- 
ton Texas. 


Officers, 


New York, New York 

Houston, Texas 

Houston, Texas 

Executive CAMPBELL 

Southern Standard Building 
Houston Texas 


Directors 


President 


The International Nickel Co., Inc., 
New York, N. Y. 


Vice President 


Shell Pipe Line Corp., Houston, Texas 


‘Treasurer 


Shell Pipe Line Corp., Houston, Texas 


Representing Active Membership 


Consolidated Edison Co. of New York, Ine., 
New York, N. Y. 


The Ohio State University, Columbus, Ohio 


Commercial Solvents Corp., 
Terre Haute, Ind. 


Representing Corporate Membership 


Union Oil Co. of Calif., Wilmington, Calif. 

Sun Oil Corp., Philadelphia, Pa. 


Chicago Bridge & Iron Co., New York, N. Y. 


Representing Associate Membership 


The D. E. Stearns Co., Shreveport, La. 

The Holcombe Co., Shreveport, La. 


Johns-Manville Sales Corp., New York, N. Y. 


Representing Regional Areas 


Ebaseo Services, Inc., New York, N. Y. 

HUGH J. McDONALD...........2. North Centra 
Illinois Institute of Technology, Chicago, Ill. 

Texas Pipe Line Co., Houston, Texas 

Southern Counties Gas Co., Los Angeles, Calif. 

J.T. MACKENZIE, South Eas! 


American Cast Iron Pipe Co., Birmingham, Ala. 


Directors Ex-Officio 


G. R. OLSON, Past President, 1947-48 
United Gas Pipe Line Co., Shreveport, La, 
H. M. TRUEBLOOD 
Chairman, Policy and Planning Committe 
Bell Telephone Laboratories, Inc., 
New York, N. Y. 


MEARS 


Chairman, Technical Practices Committe | 


Carnegie-Illineis Steel Corp., Pittsburgh, Pa. 
IVY M: PARKER 


Chairman, Publication Committe 
Plantation Pipe Line Co., Bremen, Ga. 


GEORGE B. McCOMB 
Chairman, Regional Management Committer 
Standard Pipeprotection, Inc., St. Louis, Mo. 


ish 
bi 
« 
ol 
m 
Ne 


1948-49 


1948-40 


1945-49 


hip 


1948-51 
Inc., 


1947-50 
Ohio 
1946-49 


‘ship 
1948-51 
valif, 
1947.50 


-1946- 


N.Y 


ship 

1948-5] 
1947-50 
. 1946-49 

rth Eas 
Centra 

o, Hl. 

Centra 

Wester 

Calif. 


uth Eas! 
n, Ala. 


La, 


ym mittee 


ym mittee 


1, Pa. 


mmitter 


mmmitter 
, Mo. 


Control 
Anaerobic Bacterial Corrosion* 


NCREASING evidence 

found that anaerobic corrosion 
the external surface pipelines 
tered localities. 1939 Hadley? re- 
ported widespread anaerobic corro- 
sion Ohio and Pennsylvania. 
published 
this type corrosion. 1945 
and 1947 Starkey and Wight* re- 
ported conditions favoring micro- 
bial corrosion soil and informa- 
tion concerning the mechanism 
the process. 1947, 
Huddleston® presented 
tained cathodic protection 
located Oklahoma 
which deteriorating 
corrosion. 


according 
the latest concept, caused 
specific types bacteria which are 
oxygen (anaerobic). Other fac- 
tors which affect the action the 


*& Presented by Pipe Line Technology Com- 
mittee of the A.P.I. at the Meeting in Chicago, 
Nov. 9, 1948, 

The 
Penna. 


Atlantic Refining Co., Philadelphia, 


the soil, the alkalinity environ- 
mental pH, abundance organic 
matter and presence 
quired nutrients for growth 
the bacteria. One the theories 
concerning the mechanism anae- 
corrosion that the principal 
action the bacteria depo- 
larize the pipe removal ca- 
thodic hydrogen normally present 
when iron contact with water. 
The bacteria make use the sul- 
fate present the soil adjacent 
the pipe oxidize the cathodic hy- 
drogen. The sulfate, turn, re- 
duced sulfide which can de- 
tected hydrogen sulfide. This 
sulfide reacts further with the fer- 
rous iron the pipe produce 
ferrous sulfide. Thus growth 
these bacteria accompanied 
the formation hydrogen sulfide 
and anaerobic corrosion charac- 
terized the presence ferrous 
sulfide the products corrosion. 

Since control the alkalinity 
environmental the soil sur- 
rounding pipeline might 
practical method inhibiting 
anaerobic corrosion, the 
purpose these experiments 
determine what effect increasing 
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would have the growth these 
sulfate reducing bacteria. The liter- 
ature contains references pertinent 
the problem but 
swered number questions 
importance for such control. Bun- 
ker’ found these organisms de- 
velop between 5.0 and 9.0. Rit- 
has reported the range for 
were obtained Starkey and 
Wight* their studies with Sporo- 
With the ex- 
ception some inconclusive evi- 
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dence presented Bunker’ 
data appear which 
effect environmental values 
higher than 9.0. 

More specifically, the pur- 
pose this article answer two 
questions which arise any con- 
factor anaerobic bacterial cor- 
rosion control. The first question 
primary importance involves the 
toxicity high environment 
That say, does above 9.0 
exert bacterial merely bacte- 
riostatic effect the bacteria. 


Figure 


Development Sulfate Reducing Cultures Before Increase. 
Incubation Time—12 Days at 37° C. 
Lead Acetate Paper Exposure Time—12 Days 


Nutrient Solution No. 


Control 


Control 


Nutrient Solution No. 
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employed this paper, bacterici- 
dal means the permanent destruc- 
tion the bacteria far 
sulfate reducing activity 
cerned. Bacteriostatic 
creation temporarily inactive 
state the bacteria. Assuming the 
teriostatic and not bactericidal, the 
second question concerned with 
the level which growth will 
reoccur after having been arrested. 
The first question considered 
Part the following discussion 
whereas Part presents some evi- 
dence relative the second prob- 
lem. 


PART 
Bacteriostatic vs. Bactericidal 
Action High 

The culture sulfate reducing 
bacteria used throughout this work 
was obtained incubation 2.0 
gram sample soil obtained from 
region Eastern Pennsylvania 
where action 
prevalent. 
Two other soil samples from other sim- 
ilar locations also were used 
source for starting the cultures, 
however bacterial growth these 
cases appeared somewhat less ac- 
tive than the first sample. Two 
nutrient solutions also were tested 


Figure 
Development Sulfate Reducing Cultures After Increase 
Incubation Time—2 Days at 37° C. 
Lead Acetate Paper Exposure Time—2 Days 


Nutrient Solution No. 


Control 
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starting Nutrient No. 
contains both calcium and magne- 
sium salts whereas Nutrient No. 
contains neither these elements. 
The composition these culture 
media given Table 


TABLE 


Nutrient No. Nutrient No. 
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Nutrient No. was included 
this study only because the un- 
certainty the start this work 
the subsequent effect high 
growth the sulfide reducing bac- 
teria. will seen from the re- 
sults this study that the pres- 
ence both and salts 


the nutrient markedly affect the 
rate bacterial development. Nu- 

whereas both solutions were used 
Figure 


Development Test Tube Cultures Days After Increase. 
Incubation Time—11 Days at 37° C. 
Lead Acetate Paper Exposure Time—11 Days 


Nutrient Solution 


Control 


Control 
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Following 
No. for several days, ml. the 
liquid culture was 
each two flasks No. 6-1 and 
No. 16-1 containing 100 ml. Nu- 
trient No. and No. respec- 
tively. The culture transfer scheme 
Figure Incubation these two 
flasks No. 6-1 and No. 16-1 devel- 
oped two soil free cultures. Because 
the stronger growth developing 
flask No. 6-1, ml. liquid cul- 
ture was transferred from flask No. 
6-1 each flasks. Five flasks, 


Vol.4 


No. 6-2-A No. 6-2-E contained 
Nutrient No. while the second 
five flasks No. 16-2-A No. 16-2-E 
contained Nutrient No. Incuba- 
tion for days 37° again es- 
tablished strong growth sul- 
fate reducing bacteria each flask 
both series. With growth well 
established predetermined 
amount 0.2 N.KOH was added 
each four flasks each set 
create environments higher 
11, respectively. After two days incu- 
bation these increased levels, 
liquid samples from each the 


Figure 


Development Sulfate Reducing Cultures After Increase 
Incubation Time—7 Days at 37° C. 
Lead Acetate Paper Exposure Time—5 Days 


6-2-A-(7) 


Nutrient Solution No. 


Control 


Control 
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flasks were transferred test 
tubes containing the original nu- 
trient mediums. Transfers test 
tubes also were made from the en- 
vironmental flasks after days 
and after days incubation. 
The development growth during 


tericidal bacteriostatic nature 
the high environmental pH. 

order illustrate results 
these experiments, use 
made the chemical reaction ac- 
companying bacterial growth. Sul- 
fate develop 
through the reduction sulfates 
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hydrogen sulfide. Detection 
the formation hydrogen sulfide 
through the use moist alkaline 
lead acetate paper exposed the 
vapor phase above the culture has 
been taken therefore 
bacterial activity. This simple 
mation hydrogen sulfide was se- 
lected because its high sensitiv- 
ity and because offers conven- 
ient and expedient way present- 
ing the results the study 
manner depending the degree 
darkening the test papers. Pho- 
tographs these test papers are 


Figure 


Development Test Tube Cultures Days After Increase. 
Incubation Time—12 Days at 37° C. 
Lead Acetate Paper Exposure Time—7 Days 


Nutrient Solution No. 


é 
+ 


Nutrient Solution No. 


ond 
sul- 
ded 
and 
vels, 
Control 
Control 


trate the effects environmental 
the growth the sulfate re- 
bacteria. 

The exposure time the test 
papers above the cultures 
corded each photograph. 

extreme care was exercised pre- 
vent contamination the various 
culture flasks and tubes. 
ture media oil were 
use and transfers cultures were 
Since was the purpose the in- 
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vestigation study the bacteria 
they exist typical corrosive 
soil, attempt was made 
late pure sulfate reducing culture 

the end the experiment, 
samples were removed from each 
flask for determination. One 
set samples from the Nutrient 
No. series was also examined for 
sulfide ion concentration since un- 
der basic conditions the sulfide ion 
may have remained in- 
sulfide the gas phase. these 
determinations not been made, 


Figure 
Development Sulfate Reducing Cultures After Increase. 
Incubation Time—14 Days at 37° C. 
Lead Acetate Paper Exposure Time—7 Days 
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(A)—Experimental Values. (B)—Sulfide lon conc. mgs/100 cc. 
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question could have been raised 
whether the bacteria actually 
were inactive high levels 
whether the method detecting 
activity gave false information un- 
der these conditions. 

Results this study 
each these figures the top 
row test strips represents the 
results growth flasks test 
tubes containing Nutrient No. 
while the second row shows occur- 
rence growth flasks tubes 
containing Nutrient No. Figure 
shows the development 
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strong sulfate reducing growth 
all flasks prior the change 
the media. may noted, how- 
ever, that the absence and 
salts Nutrient No. has 
markedly affected the 
the bacteria. Before 
the culture media the vapor 
phase all the flasks 
fully purged with sterile nitrogen 
more properly evaluate the 
change. Figure are presented 
the results bacterial growth two 
days after making the change 
the cultures. From left right 


Figure 
Development Test Tube Cultures Days After Increase. 


Incubation Time—11 Days 37° 
Lead Acetate Paper Exposure Time—11 Days 


Nutrient Solution No. 
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and 11, respectively. Here should 
observed that growth has con- 


pears have ceased. 

After this two-day period in- 
samples each culture were trans- 
ferred test tubes containing the 
corresponding fresh nutrient solu- 
tion (pH 7). Results after 
days more incubation the test 
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tubes are illustrated Figure 
and show uniform growth each 
case. The interpretation this re- 
growth tubes in- 
and indicate bacteriostatic 
rather than bactericidal action 
these high levels. similar ex- 
amination was made the bacte- 
rial growth after exposure the 
increased levels for incubation 
times and days. The results 
respectively. 


Figure 


Development Sulfate Reducing Cultures Before Increase. 
Incubation Time—8 Days at 37° C. 
Lead Acetate Paper Exposure Time—8 Days 


Control 


Figure 
Development Sulfate Reducing Cultures After Increase. 
Incubation Time—7 Days at 37° C. 
Lead Acetate Paper Exposure Time—7 Days 
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Figure 
Development Sulfate Reducing Cultures After Decrease. 


Control 


(A) 8.2 8.1 8.9 10.3 Control 


Incubation Time—14 Days. Lead Acetate Paper Exposure Time—7 Days. 


(A)—Measured after days. 


Incubation Time—2-Days. Lead Acetate Paper Exposure Time—2 Days. 
Time—7 Days. Lead Acetate Paper Exposure Days. 
Se 


ntrol 


cate further substantiation the 
bacteriostatic nature this treat- 
ment—at least incubation 
period under these conditions 
two weeks duration. Figure 
are given the values experi- 
ronmental flask the end the 
experiment together with 
sults the sulfide ion determina- 
tion. 


PART 


Growth Reoccurrence After 
Exposure High 


The general treatment this 
problem has been the same 
case only Nutrient No. was used. 
The transfer scheme, however, 
less extensive than that employed 
Uniform growth was established 
each the five flasks. The 
each flask was then raised the 
same high value necessary 
insure complete cessation 
fate reducing activity. After one 
week exposure the high 
level, 0.2 was added 
each flask such amount es- 
tablish nominal series 9.0, 
9.5, 10.0, 10.5 and 11.0. The flasks 
were then incubated 37° 
and examined for reoccurrence 
growth after periods two days, 
seven days and fourteen days. the 
end fourteen days, samples were re- 
moved from each flask and 
values accurately determined. 
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Results this experiment like- 
wise are illustrated through the use 
lead acetate test strips. Figure 
growth each flask illustrated 
the uniform darkening the 
papers. Figure clearly 
shows the bacteriostatic action oc- 
seen the nature the growth re- 
occurrence four- 
teen days after again lowering the 
level nominal values 9.0, 
9.5, 10.0, 10.5 and 11.0 with 0.2 
After fourteen day expos- 
ure actual values each culture 
medium was measured means 
the 
trode method. 

addition illustrating again 
the bacteriostatic effect high 
pH, these results further substan- 
tiate the results Part wherein 
the threshold bacteriostatic ac- 
tion indicated lie somewhere 
the range 9.0 9.5 pH. 

Results this study indicate 
that control the alkalinity the 
soil adjacent pipeline could 
used inhibit anaerobic corrosion 
arresting the active growth 
the sulfate reducing bacteria. Such 
control the alkalinity the soil 
might accomplished the 
field electrical chemical 
means. Further 
such methods control would 
fectiveness, particularly 
faces where reduction the elec- 
trical film resistance the metal 
has occurred prior bacteria at- 
tack. 


two, seven and 


elec- 
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DISCUSSION 


Raymond Hadley* 


Under the summary stated the 
first sentence study has been made 
the effect environmental the 
growth sulfate reducing bacteria 
concerns the control anaerobic bacterial 
corrosion.” not believe the effect 
environmental pH, concerns the con- 
trol anaerobic bacterial corrosion, has 
been demonstrated the paper. appears 
that the study pertains more the 
effect environmental upon the de- 
velopment and growth the sulfate re- 
ducing bacteria. this connection may 
well define micro-biological corro- 
sion, for such corrosion may occur either 
directly indirectly the result the 
metabolic activity the microorganisms 
under consideration. other words, the 
corrosion phenomena associated with the 
development the sulfate reducing bac- 
teria exists only long these micro- 
organisms are active, then the title the 
paper may well correct, however, 
should pointed out that the products 
resulting from their metabolic activity 
persist, even after the sulfate reducing 
bacteria cease develop, corrosion may 
stili continue, least for limited period: 
time, irrespective whether not the 
bacteria are present. 

one papers’ experiments were 
reported which demonstrated that the sul- 
fate reducing bacteria not only caused 
appreciable reduction the electrical film 


Line Co., Philadelphia, 


* Susquehanna Pipe 
Penna. 


resistance the metal the metal-solu- 
tion interface, but also, even long after 
the sulfate reducing bacteria cease active 
development, relatively cathodic potentials 
what must have been the surface film 
the metal were observed (approximately 
365 millivolts hydrogen scale). 

The similarity chemical activity 
oxygen and sulphur would suggest the 
ferrous metal was covered with cathodic 
sulfide film, possibly FeS, perhaps 
would expected comparison with 
the oxide films formed ferrous metal. 
What endeavoring point out 
the effect environmental reported 
the paper more concerned with the 
activity the sulfate reducing bacteria 
themselves than with the control bac- 
terial corrosion, particularly where such 
corrosion already has occurred. 

page 567 the second sentence 
the second paragraph the other factors 
(other than oxygen) which affect the 
activity the sulfate reducing bacteria are 
mentioned “moisture content the soil, 
the alkalinity environmental pH, abun- 
dance organic matter containing sulphur 
and the presence salts required 
nutrients for growth the bacteria.” The 
organic matter need not, indicated, 
contain sulphur. One the most common 
sources organic matter the soil is, 
fact, cellulose, which does not contain 
sulphur. will, furthermore, noted 
that the nutrient used the experiments 
reported this paper contained sodium 
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lactate the only organic source which 
does not contain sulphur. The sulphur 
source sulfate. 

The sentence this same paragraph 
beginning “The sulfate, turn” should, 
believe, further clarified. The studies 
von Volzogen Kuhr, particularly 
regard his conclusions based upon 
analyses the ferrous corrosion products 
resulting from microbiological anaerobic 
corrosion, are especially enlightening and 
convincing. 

paragraph page 573 noted that 
formation hydrogen sufide was detected 
the use moist alkaline lead acetate 
paper exposed the vapor phase above 
the culture solution, which test has been 
taken criterion bacterial activity. 
This test might subject criticism 
being more qualitative test than 
quantitative test. The elimination the 
vapor phase and analysis for total sulfide 
content the nutrient culture solution 
each flask actual count the sulfate 
reducing microorganisms, had the work 
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been carried out with pure cultures, would 
perhaps have been more significant. 

page 575 the paragraph beginning 
“It may noted” mentioned that the 
absence calcium and magnesium salts 
nutrient solution has markedly affected 
the activity the sulfate reducing bac- 
teria. While the data contained the 
paper appear substantiate this conclu- 
sion, for one, would 
hesitant accepting such conclusion 
from the limited number experiments 
which appear have been performed. 
Variations the microbiological popula- 
tion due seeding, slight changes 
oxygen, and salt concentrations have, 
our work, been shown have pro- 
nounced effect. 
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Kent Wight* 


The general form the paper correct 
and the experimental data obtained have 
been presented well. 

There are some criticisms the work, 
however, which should like bring out. 
The criterion growth the sulfate- 
reducing bacteria—namely, use lead 
acetate general not good 
one because appreciable amounts 
iron are the medium precipitate out 
the sulfide formed, some cases 
blackening the lead acetate papers 
would occur. 


* National Cancer Institute, U. S. Public 
Health Service, Bethesda, Md. 


page 574 mention made the 
method used for determining the quantity 
sulfide produced the cultures. The 
quantities produced the cultures re- 
corded Figure are extremely low 
the authors consider that the growth ob- 
tained. was good. Production least 
100 sulfide sulfur per liter sul- 
growth under the conditions specified 
the authors. 

Results the research are interesting 
and supply information subject which 
has been studied thoroughly. 
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Punched Cards for Filing Corrosion 
Test Results* 


Lorraine Voigt* 


INTRODUCTION 


THE USE Corrosion En- 

gineering Section The Inter- 
national Nickel Co., Inc., file 
kept the numerical results cor- 
rosion tests made Inco, 
others reported technical litera- 
ture. All these data are recorded 
standard forms illustrated Fig- 
ure Here all the test conditions 
are described the top the form, 
while the test results, converted 
standard units for sake easy com- 
parison results tests, 
are recorded the bottom the 
form. Note that the results include 
weight losses and also the depth 
pitting occurs the main sur- 
face the specimens under the 
insulating spacers (crevice 

Until recently these forms were 
mined the principal chemical 
which the tests were run. Cross- 
reference sheets were used for cases 
where the data referred chemical 
mixtures, and effort was made 
file concentration, temperature, 
any other test condition. 

the time about 300,000 items 
corrosion data had been accumu- 


*% A paper presented at the Annual Meeting of 
NACE in St. Louis, Mo., April 5-8, 1948, 

* Corrosion Engineering Section, Development 
and Research Division, The International Nickel 
Co., Inc., New York, N. Y. 
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lated, however, became increas- 
ingly evident that the usefulness 
the file was being restricted the 
difficulty extracting what was 
wanted from the available mass. The 
file was big took about 
filing cabinet drawers, and many 
papers had sorted each time 
there was request for specific data, 
that considerable time 
fore what was wanted 
found, the fact that was not 
there established. 

search was made for better 
method filing the data, and the 
Keysort System* was selected. 


The System 


The principle the system 
simple. Keysort cards, designed for 
the user’s individual purpose, are 
delivered with round holes punched 
adjacent the edges the card 
(Figure card identified with 
certain classification notching 
out one more holes 
certain meanings are assigned. 
notched card shown Figure 

classification, steel tumbler sort- 
ing needle passed through the 
hole the stack cards represent- 
ing the classification wanted. The 
sorting needle then raised and the 
desired cards fall out because, since 


*McBee Company. 
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their holes notched out, there Application the System 

nothing keep them the needle. After conference with the Key- 
Figure shows the sorting opera- sort representative suitable card 
tion. was designed. order avoid re- 


GO. 


CORROSION TEST DATA 


FILE No. 
SPOOL No. ay, 
DATE _ 


CORROSIVE MEDIA CONC: 


INDUSTRY: COMPANY: 


PROCESS INVOLVED: 
PROCESS UNIT: 
LOCATION OF SPECIMENS: 


TYPE TEST: DURATION TEST: 


TEMPERATURE: AERATION: 
GENERAL REMARKS: AGITATION: 


CORROSION RATE PITTING DURING TEST—IN. 
SURFACE MAX. UNOER 
MAX. av. SPACER 


Figure 1—Form which corrosion test data are recorded. 


CODE 
| | | 
\ | | 4 
i} | | | 
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typing the file was decided 
mount the existing typed forms 
the Keysort cards. Kodak dry 
mounting tissue and Kodak dry 
mounting press were used for this. 
This tissue gives flat, permanent 


mount which does not make the card 
too thick and which will not dry out 
discolor time. 

Cards were designed that they 
might sorted for: all data 
specific chemical mixture 


SS 95 4S 6S 08 19 2 Co $9 99 £9 89 69 te Be 


Figure 2—Keysort card. 
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1948 PUNCHED CARDS FOR 
chemicals for any test conditions; 
all data specific metals al- 
loys; all tests made certain 
industry; all tests run for 
certain company. 

most cases numerical code 
was employed. Each field (units, 
tens, hundreds, etc.) numbered 


TABLE 
Code for Chemicals. 


Code 
CHEMICAL Number 
Abietic Acid (see Fatty Acids).................. 166 
Absorbine (see Pharmaceuticals).............. | 309 
Acetic Acid 3 
Acetic . plus Salt (see also Rubber Coagulating | sie 
Acetylene Tetrachloride.................... 6 
Acetylsalicylic Acid (see Pharmaceuticals)... .... 309 
Aging Solutions (see Acetic Acid)............... 3 
Albone (see Peroxide)......... 211 
Albumin. ...... 9 
158 
Methyl Alcohol............. 263 
Alkaloids (see Pharmaceuticals)... . .-| 300 
Alum: | 
Chrome Alum.............. 119 
Potassium Alum. .... 
Sodium Alum. . 378 
Aluminum. . 10 
Aluminum Chloride. . . | 11 
Aluminum Fluoride. . 12 
Aluminum Oxide.................. 14 
Aluminum Palmitate............. 15 
18 
Ammonia (Anhydrous)................ 20 
Ammonium Bifluoride................ 24 
Ammonium Carbonate. . 25 
Ammonium Fluoride. 29 
Ammonium 30 
Ammonium 31 
Ammonium Perchlorate (see Ammonium 26 
Ammonium Persulfate (see Ammonium Sulfate). . 36 
Ammonium 
Ammonium 35 
Ammonium 40 


wn 


FILING TEST RESULTS 


may recorded each field 
notching out two numbers. the 
figure) punched addition the 
number that this number alone 
and not combination will drop. 
That is, sorting for only the 
cards punched for itself will drop 
and not the cards where was used 

Using this numerical code, code 
numbers were assigned every 
chemical, industry and company. 
Tables and show pages from 


TABLE 
Code for 


| Code 
INDUSTRY | Number 
Agriculture............. 
Air 
Architerture............ 3 
Carbonated 
Coal, Coke and Gas....... Shtaal 9 
Construction.............. wal 10 
Corn Products Refining. ll 
Distilled Liquors.............. 
Food Processing . sans ow 17 
Glass, Ceramics and Pottery. ‘ 18 
Household... . . 20 
Leather and Tanning............ oak 23 
Marine 25 
Mining. . ae 27 
Pharmaceuticals............- 31 
Plating. Ye 35 
Power....... 36 
Pulp and 38 
Refrigeration 41 
Research 
Rubber 
44 
Soap. . 45 
Sugar 46 


ley 
on 
| 
) 
; 
) 
) 


586 ASSOCIATION CORROSION ENGINEERS Vol.4 


our code books chemicals and in- glycerine and sodium sulfate. 
dustries. the top row the side the card 

The card Figure III shows concerned with corrosive media the 
the codes are applied. The main number for sodium chloride 
chemical here sodium chloride out. The number 389 
the other two chemicals punched the 


CORROSION TEST DATA 


FILE No. 
SPOOL No. 2 
DATE 6/30/44 


CORROSIVE MEDIA & CONC: Selt-Glycerine Slurry: 
Liquié NaCl 24.85%, glycerine 34:€%, NapSO, 1.78%, free 0.001% 
Crystallized solids: NeCl 81.88%, NepSO, 18.14% 


COMPANY: X Y Z Soap Company 


INDUSTRY: Soap 


PROCESS INVOLVED: Recovery of crystallized 
salt from partly concentreted soap lye. 
PROCESS UNIT: Feed tank through which slurry is 
circulated to and from Bird Centrifugal. 
LOCATION OF SPECIMENS: Several feet from top of tank directly 
under end of discharge line from pump. 


TYPE OF TEST: Spool DURATION OF TEST: % Days 
TEMPERATURE: 100-200° F. (Ave. 150° F.) AERATION: 4giteted with air 
GENERAL REMARKS: AGITATION: With sir 


Slurry is continually agiteted with compressed sir. Level in feed tenk veries 
so thet for epproximately 1/3 of time spool is compktely immersed in slurry. 
Rest of time is subject to discharge coming overhead from pump. 


srec CORROSION RATE PITTING DURING TESTOIN 
| cove |- MAX. UNDER 
eace av av MAX av SPACER 


Mtc 0.3 -003 


K-Monel |MKfp | 


| MSec 2002 


S-Nonel 


{| Nila 
Nickel NLb 


§ 2002 
9 0.7 -CC012 


1.1 200019 00? 


Inconel Nnclf 


004 
e: Mild Steel Pag 88 C16 2004 2004 2003 

Ni-PResi st 
e: 
e: 


Figure 3—Keysort card with form mounted and punched for filing. 
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and the units The solu- 
tion was agitated for “yes” 
notched out over agitation, 
SF) punched the tem- 
perature field denote tempera- 
ture range 100-200° F., for 
“ves” punched out over aeration, 
and SF) notched out the 
concentration field cover the range 
which percent (the sodium 
chloride main chemical concen- 
tration) appears. The solution 
mixture, also notched out. 
This prevents the card from drop- 
ping when solutions sodium chlo- 
ride alone the same concentration 
are wanted. The numbers for glycer- 
ine and sodium sulfate are notched 
out the second row the spaces 
for secondary corrosive 
media, respectively. 

When sorting the second row 
the cards not drop free, because 
the numbers are recorded mak- 
ing slots between the two rows 
holes, instead being notched 
the edge the cards. The cards fall 
about quarter inch, however, that 
they can readily separated from 
the other cards. 

The same coding system used 
for industries and companies: This 
illustrated Figure where the 
the units) representing the soap 
industry notched out the indus- 
tries field, and the number 3539 
the thousands, the hun- 
dreds, the tens and 7+2 
the units) representing the XYZ 
Soap Co. punched the compa- 
nies field. 

Metals 


and alloys are recorded 


PUNCHED CARDS FOR FILING 


TEST RESULTS 587 
different manner. numeri- 
cal code employed, but direct 
sorting applied. That is, each 
hole the field numbered con- 
secutively and represents 
ent metal group alloys. 
using this system more than one 
number can the 
same field. This would impos- 
sible the previously described 
numerical code were used. 

There were too many alloys 


TABLE 
Code for Metals. 


Group 
Number ALLOYS 
1 Monel 
Modified Monel 
Modified Nickel 
5 Inconel 
6 Modified Inconel 
Mild Steel 
8 Low Alloy Steels (except Ni and Cr) 
9 Iron (pure and wrought) 
10 Nickel Steel 
11 Nickel-Iron Alloys 
12 Cast and Malleable Iron 
14 | Low Alloy Cast Iron 
15 High Silicon Cast Iron 
16 Chromium Steel, 4-10% 
Chromium Stainless Steel 
18 18-8 Stainless Steel (including Cb and Ti modi 
fications) 
19 18-8 Stainless with Mo or MoCb 
20 Modified 18-8 Stainless 
21 High Cr-Ni Stainless Steel Teg 
22 Ni-Cr-Fe Alloys 
23 Ni-Cu Alloys (except Monel) 
24 Cu-Ni Alloys 
Hastelloy 
Hastelloy 
Hastelloy 
28 Hastelloy D 
29 Ilium 
30 Hard-Facing Alloys 
Ni-Cr Alloys 
Cast Tin Bronze 
33 Rolled Tin Bronze 
34 Bronzes with no or little Sn 
35 Cast Brass 
36 Rolled Brass 
37 Ni-Modified Brass or Bronze 
38 Aluminum Bronze 
Silicon Bronze 
40 Nickel Silver 
41 and Copper Alloys 
42 Lead and Lead Alloys 
43 Aluminum and Aluminu'n Alloys 
44 Silver and Silver Alloys 
45 Tantalum 
46 Platinum Group Metals 
48 Magnesium and Mg Alloys 
49 Tin 
50 Zine 
51 Other Metals 
Non-Metallic Materials 


card 
the 
on 
eo; 


give each alloy separate number, 
they were classified groups 
composition. Table partial 
list the alloy groups. Then, 
simplify things, all the alloys for 
which there were data were listed 
nominal compositions and the 
numbers the groups 
they belong. Table gives extracts 
from the alloy list. 

Note Figure that the 
side the card for metals, number 
notched out for Monel, number 


TABLE 
Code Numbers for 


Group 

ALLOY | Number 
Acid Resistant Bronze. . : 32 
Admiralty Metal (29 Zn, 70 Cu, ‘18n).... 36 
Adnic (70 Cu, 29 Ni, 1Sn)................ 24 
Advance (55 Cu, 45 Ni).............. 24 
Aleumite (88 Cu, 8 Al, 3 Fe, 1 Ni).............. 38 
Alcunic (80 Cu, 1 Ni, 2 Al, 17 Zn). 37 
Allegheny (.12 max. C, .5 max. sincaie 17-20 Cr, 7 

Alumel (94 Ni, 1 Si, 22 Al, 0.5 Fe, 2.5 Mn). 4 
Aluminum 28 (1%. max. impurities). | 43 
Aluminum 38 (98.75 Al, 1.25 Mn)... : 43 
Aluminum 52S (2.5 Mg, 0.25 Cr, bal. Al)... 43 
Ambrac (74.5 Cu, 20 Ni, 5 Zn, 0.5 Mn)... 40 
Ambraloy (95 Cu, 38 
Antimonial Lead. . 42 
Iron (.012 .017 Mn, .025 S). 
Barronia Metal (83 Cu, 9.5 Pb, 4 wie bal. Zn)... 32 
Brightray (80 Ni, 31 
Bronze (85 Cu, % Sn, 5 Zn, 5 Pb). soak j 32 
Carbon Steel. . . 7 
Causul Metal (15 Ni, sees 6: C, bal. Fe)..... 13 
Chemical Lead . Tr 42 
Chromel (80 Ni, 20 Cr)............ 31 
| 51 
Chromium Cast Iron (80% Cr).......... : 7 
Chromium Stainless Steel (11 ‘and more % Cr)... .| 7 
Cr-Mn Steel. 8 
Cr-Mo Steel. . 8 
18-8 Stainless......... 18 
18-8-Mo. 19 
18-8-Ag.. 20 
Chromium Plate....... 56 

Commercial Bronze......... 34 
Corrosion (13.5-14.5 Si, .8-1.0 C).. 15 
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Figure 4—Method sorting cards. 


for modified and 
number for nickel, number 
for Inconel, number for mild 
steel and number for Ni-Resist 

The cards have the capacity for 
6,999 chemicals, 
199 industries and alloy groups 


Codes 


Inasmuch the codes are con 
made for new companies, 
chemicals and new alloys, some 
means had found for 
ing the codes that they could 
added continually and kept 
alphabetical order without 
stant re-typing. 

For this purpose Acme Rotating 
Frame are used. thes 
each entry made strip 
cardboard, and when addition 
the code must made, the strips 
are pushed aside and the new 
inserted the proper place. 


Advantages 


The Keysort system 
better than anticipated. 


* Acme Visible Records, Ine. 
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deal niore space was saved than 
expected because not only was 
possible combine four files into 
one, but all cross-reference sheets 
were eliminated. The file now oc- 
cupies four drawers instead 12. 

addition, great deal time 
required for looking 
saved. The longest searches now 
take only hours instead 
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can located rapidly that 
28. fact, specific 
engineer can often answer long 
distance requests for information 
while still the telephone. 

Thus, the section can 
work more rapidly and efficiently, 
the delays occasioned waiting 
for data found having been 
eliminated. 
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Bearing Corrosion Turbo-Generators* 


INTRODUCTION 


THE locating bearing trou- 

bles turbo-generators, use- 
ful have overall knowledge 
the possible electrical, mechanical 
and chemical causes. 

The maintenance the lubricat- 
ing system 
which includes the generator and 
exciter bearings the responsibility 
the mechanical maintenance en- 
gineer. any pitting etching 
journals and bearings found, the 
cause invariably put down acid- 
ity the turbine lubricating oil. 
This thought was particularly prev- 
alent during the period immediately 
following World War 

Very little has been published 
the causes and stray cur- 
and most the technical in- 
formation German The 
papers and technical data have been 
produced for the assistance de- 
signers electrical machinery, and 
therefore, they are not readily avail- 
able the operating engineer. 

charges through the rotor the 
electrical has been covered 
derstood, but far the author 
aware, nothing has been published 
the subject electrostatic 
charges being caused the brush- 
es paper presented at the Annual Meeting of 
NACE in St. Louis, Mo., April 5-8, 1948. 


* Technical Service Division, C. C. Wakefield 
& Co, Ltd., London, Eng. 


ing etfect steam the turbine 
blading. The following examples 
the effects stray currents and 
electrostatic charges should in- 
terest all concerned with the effi- 
cient running generating plants. 


Stray Currents 

Case 1.4 The machine 3500 kw., 
3000 rpm, 6600 volts, 3-phase turbo- 
generator. After many years sat- 
isfactory running developed 
rotor earth fault, but was not 
convenient take out service 
immediately, was run for some 
weeks until repairs could made. 
During the few days before coming 
out service, heavy vibration was 
observed. This point impor- 
tance because indicated the prob- 
ability second earth fault 
ing developed. the machine 
was dismantled, was found that 
the bearings were damaged, the 
journals being pitted and scored over 
the entire length and about half the 
circumference, the 
severely wiped. 

The rotor was removed, the jour- 
nals turned, the bearings re-metalled, 
and the machine put back into serv- 
ice. After months, quantity 
finely divided metal was found 
the oil filter, and the machine was 
again opened for This 
time deep grooves were found the 
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TURBO-GENERATORS 


Figure 


number sears slightly oblique 
plane right angles the center 
line the shaft were found the 
bearings (Figure 2). These scars 
were about 114 inches long and 
about inch wide, and were found 
contain particles steel, appar- 
ently from the journal, which were 
embedded the white metal and 
were evidently the cause the 
grooves the journal. 
feature these scars was that parts 
them were oil grooves and 
were, therefore, not contact with 
the journal. 

thorough investigation the 
machine was made, and first 
cause could found. The damage 
appeared caused electric 
currents, but the usual symptoms 
this, pitting the worm drives 
tachometer and governor and de- 
terioration the oil were absent. 


The insulation the excitation sys- 
tem was tested and found per- 
fect. mechanical cause was found, 
the bearings having been metalled 
possibility foreign matter the 
lubricating oil system being ruled 
out the other bearings the 
machine being perfect condition. 
was then discovered that the 
housing one the damaged bear- 
ings, No. was strongly magnetized, 
and investigation showed that the 
entire frame the machine was 
magnetized the exciter end. The 
machine was assembled and run 
enable shaft voltages taken 
the points marked and 
Figure with the following 
These, combined with 
dence magnetization already de- 


scribed, indicated flux paths 
shown the dotted loops Figure 
and these would end produce 
currents the paths the chain- 
dotted loops, one through the frame 
the machine and through the shaft 
between bearings and and the 
other circulating round journal and 
bearing No. bearing. Circulat- 
ing currents would, course, tend 
flow each small length No. 
bearing but the resistance 
the oil film included twice each 
circuit, the current might ex- 
pected greatest the ends, 
where the potential difference would 
maximum. The effect these 
currents would damage No. 
bearing mainly near its ends and No. 
bearing more less uniformly, 
and this hypothesis confirmed 
the actual results, and shown 
Figure 
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The next problem was demag- 
netize the machine. The first at- 
tempt, with coil some 6000 am- 
pere-turns cycle ac, applied 
various parts the dismantled 
machine, met with little success, and 
1200 ampere-turns wound the air 
space between stator laminations 
and outer frame was completely un- 
successful. was thought that the 
eddy currents produced the 50- 
cycle flux might great 
prevent effective demagnetization, 
change was made slowly re- 
versed the current being slightly 
reduced each reversal, starting 
with value calculated some- 
what greater than that correspond- 
ing the coercive force for the 
magnetic path concerned, and finish- 
ing with very small fraction 
this figure. 

This method ultimately proved 


J 
to. 
lin 
tha 
ma 
tur 
the 
Figure 


vol. 4 


lag- 
at- 
am- 
lied 
tled 
and 
ions 
un- 
the 
50- 
htly 
ting 


1948 


Figure 


EXCITER 


completely successful when applied 
link every possible magnetic path 
with the machine assembled, 
avoid the considerable air gaps 
that would inevitable with the 
machine pieces. The application 


this method was carried much 


further than the 50-cycle method, 
not possible say what suc- 
cess might have been achieved with 
the latter had been pursued. 

Final figures shaft voltages 
ivolts. 

presumed that the original 
cause the magnetization was 
double earth fault the rotor caus- 
ing unequal ampere-turns its two 
coils and consequent “spillage” 
flux axially along the shaft, through 
the bearings—particularly No. 
and the alternator frame. No. bear- 
ing housing was not insulated from 
the frame, but even had been, 
the current circulating within 
would still have occurred and the 
insulation would have been safe- 
guard, except prevent the cur- 
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SHAFT CURRENTS 


BAG. 


ALTERNATOR 


rents circulating between Nos. and 
bearings. Similarly, the fitting 
shaft earthing brush would 
little avail. 

The freedom from deterioration 
the lubricating oil was surprising, 
but the suppliers the oil have 
stated that currents through film 
oil may may not cause acidifi- 
cation sludging, depending very 
largely the amount moisture 
present. 


Electrostatic Charges 


note that this case came light 
when the author showed the station 
superintendent the photograph and 
details Case 

The machine 10,000 kw., 3000 
rpm, 6600 volts, 3-phase turbo-gene- 
rator, steam conditions 200 psi, 700/ 
750° F., installed 1937. During 
week-end inspection 1946, was 
seen that the worm (Figure 4), and 
governor wormwheel (Figure 5), 
were badly worn and replacement 
parts were ordered. The wear was 
put down mechanical failure. Sub- 
sequently, the author called and, 
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previously stated, new angle was 
followed check the cause the 
failure. 

The manufacturers the turbine 
confirmed from their experience that 
the wear and pitting the worm 
and wormwheel were due electro- 
static charges caused the turbine 
Not the alternator. 

Case The machine this case 
30,000 kw., 3000 rpm, set, steam 
conditions 600 psi, 800/850° 

complaint was made that the 
oil was oxidizing and gummy de- 
posit was forming the shaft and 
likely impede the action the 
over-speed trip bolt located the 
shaft between and 


The matter was investigated and 
number interesting points were 
noted. 

The shaft (Figure was “blued” 
and the color be- 


between “A” 
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ing dark and lightening grad- 
ually along the shaft towards 
This indicated tempering exces- 
sive heating the shaft but there 
temperature the bearing oil re- 
turn from the journal adjacent 
was well below 140° 

The oxidized oil deposit was lo- 
calized the shaft between 
journals. 

Further questioning revealed that 
the original wormwheel failed 
and had been replaced. 
rents had been suspected but re- 
cordings any current could 
taken millivoltmeter. 

The reported failure the worm- 
wheel gave the pointer the possi- 
ble causes the and the 
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Figure 


localized nature the oxidized oil 
deposit. 

well known fact that not 
only does electrical discharge 
cause the formation ozone but 
also that ozone strong oxidizing 
agent. The deductions drawn from 
the known facts were: 

(1) there was oil film 
the shaft between the points 
and there was protection 
against the ozone, and oxida- 
tion the steel took place. 

(2) The oil fed lubricate the 
worm and wormwheel tends 
throw forward between “C” and 
this oil fine film the 
shaft and also mist form inside 
the housing and ideal condi- 
tion for oxidation take place. 

While the oil film the shaft 
would remain deposit, the oxi- 
dized oil mist would fall the main 
oil flow leading into the settling 
tank. This was shown the peri- 
odic separation oxidized oil 
product the bowl the centrifu- 
gal oil separator which running 
the continuous by-pass system 


taking the dirty oil from the bottom 
the settling tank. 

Confirmation has been given from 
two other sources that similar occur- 
rences had experienced and 
proved due electrostatic 
charges caused the turbine end. 

Case This turbo-generator had 
been service several years before 
inspection revealed badly worn 
thrust bearing. 

new thrust bearing was fitted 
and remained serviceable for less 
than two weeks; trial another 
bearing was better. 

The cause the trouble was 
finally traced the use oscil- 
loscope; the oscillograph showing 
the continual build-up and discharge 
electrostatic charges. Further 
trouble was stopped fitting 
brush and grounding the turbine 
shaft. 

quest for full information 
the subject electrostatic charges, 
the author finds that very little de- 
tail appears available for gen- 
eral release. Several facts have come 
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light which might 
absence data. 

General experience has shown 
that quite impossible foresee 
when under what steam and load 
conditions the formation these 
charges will occur. Suitable instru- 
ments are very seldom available for 
test; has been proved that high 
resistance voltmeter necessary 
measure the tone current. electro- 
static charges are suspected but 
recording current can made 
then necessary fit oscillo- 
scope order take recordings 
over indefinite period; this latter 
method has been found the 


Figure 


only satisfactory method check- 
ing for the definite, only periodic, 
presence electrostatic charges. 
confirmation the foregoing 
histories” and statements, 
should remembered that several 
the leading turbine manufacturers 
Great Britain have standardized 
the use earthing brushes for 
grounding the turbine shaft. This 
fitting brush not costly and 
compares more than favorably with 
the likely cost research work 
trace all the possible causes and com- 
bination conditions which must 
exist allow the formation and 
build-up electrostatic charges. 
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This Case history was supplied full 
detail the author this Paper 
undertaking which prefers remain 
anonymous, The author’s thanks are 
recorded herewith. 

Details Case are given discussion. 
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DISCUSSION 


Dissmeyer* 


Mr. ‘Ten Broeke presents descrip- 
tions interesting cases where elec- 
trostatic charges have contributed 
the failure turbine bearings, 
gears, etc. Undoubtedly there have 
been many unexplained cases me- 
chanical failure which may have 
been caused electrostatic phe- 
nomena. This illustrated the 
following case motor bearing 
trouble which was experienced 
one our client companies. 

number bearing failures were 
experienced motors driving ex- 
hausters used generating station 
powdered fuel installation. After 
comparatively short period opera- 
tion would found that the bear- 
ing oil would become discolored and 
sludging would occur. Unless the oil 
was replaced frequently the motor 


bearings would fail after month 
two operation. For some time 
the cause this bearing trouble 
could not determined. During one 
the frequent inspections the 
motor maintenance noticed 
that electrostatic spark occasion- 
ally occurred between the motor 
shaft and its bearing. Apparently the 
operation the exhauster coal- 
laden air was collecting sufficient 
sufficient cause spark between 
the shaft and the bearing. 

suitable brush was installed 
which would provide short circuit 
across the bearing oil films. There 
has been further difficulty with 
the motor bearings since the instal- 
lation these brushes. 


REPLY 


The author wishes thank Mr. 
Dissmeyer for his written discus- 
sion the paper and his report 
the failure motor bearings, due 
electrostatic charges. 

Further information would ap- 
preciated size motor, elec- 
trical details, speed, method drive 
the exhauster; size grounding 
brush, material and method 
mounting. 

The author also welcomes and ap- 
preciates the contributions the 


bd bd Commonwealth & Southern Corp., Jack- 
son, Miss, 


oral discussion Messrs. 
Mills, Rudolph, and others. 

The following extract from let- 
ter written the Chief Engineer, 
Turbine Department the Manu- 
facturers the turbo-alternator 
assistance answering the various 
queries raised the possible pres- 
ence electrostatic charges and 
the effects these charges tur- 
bine bearing and gears. 


“The circumstances out- 


lined Mr. Ten Broeke are sub- 
stantially correct. This machine 
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struction with flexible couplings be- 
tween each pair rotors, and the 
alternator rotor located axially 
Mitchell type thrust pads fitted 
each end the inboard alternator 
bearing. After several years’ satisfac- 
tory operation, rapid wear com- 
menced these thrust pads, 
such extent that they had 
replaced every week-end, 
suitable explanation was forthcoming 
for this rapid wear. normal me- 
chanical checks were taken, but 
nothing could found which ac- 
counted for the trouble, and 
last resort was considered that 
might associated with similar 
trouble had had with rapid wear 
driven steel worm mounted 
the steam end the rotor, 
which trouble had been definitely 
traced electrostatic charges build- 
ing the turbine rotors and dis- 
ciently high potential was reached 
through the bronze worm driving 
the governor and the governor levers 
and earth. 

“In view the metallic connec- 
tion between all rotors was 
thought that possibly these electro- 
static charges were attaining their 
maximum value the alternator ro- 
tor and discharging earth through 
the thrust pads mentioned. This was 
fact substantiated electrical 
measurements, and view the 
fitting earthing brush 
the alternator rotor itself owing 
the high surface speed glazing 
the brush, the expedient was adopted 
steam end the H.P. turbine rotor 
and connecting this earth. Not- 
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withstanding the fact that the cir- 
cumstances appear 
ble, soon this brush was fitted 
the wear the thrust pads disap- 
peared, and trouble has been en- 
countered since. 

“We have many occasions ex- 
perienced these electrostatic charges 
the turbine rotors, and stated 
above, they have, where existing, 
caused serious trouble due rapid 
wear the bronze gearwheel re- 
ferred to, and the fitting similar 
wear such extent that the car- 
bon brush now practically 
ard fitment all our 
chines. 

The evidence regarding the 
electrostatic charges steam rotors 
quite definite have actually 
measured these number oc- 
casions, and our attention was first 
drawn them one our outside 
staff reporting that sparks were ob- 
served when oil can was brought 
into close proximity the governor 
gear mechanisms. believe that 
has been previously established 
that the charges are 
the friction produced 
water drops entrained the steam 
and the high speed parts the tur- 
bine rotors; understand that this 
has more than one occasion been 
referred the technical literature 
steam turbines, although are 
unable give any precise reference 
this. 

“The steam conditions under which 
the machines mentioned above op- 
erate are 650 psi. and 800/850° 
total temperature. 

“The above are the detailed cir- 
cumstances referred generally 
Mr. Ten Broeke.” 
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Formulation Corrosion Resistant Paint* 


John Nee* 


HIS SUBJECT was selected 

the basis for article because 
the increasing importance or- 
ganic surface coatings the field 
engineering means combating 
corrosion. The need corrosion- 
resistant finishes protect installa- 
tions chemical and refining plants 
more evident when consider 
the fact that losses the refining 
industry alone are equivalent ap- 
proximately one cent per gallon 
gasoline even more 
evident that paint its various com- 
plex forms has now entered the 
realm engineering when con- 
sider that Joseph Mattiello, leader 
the paint manufacturing industry, 
was the guest lecturer before the 
American Society Testing Mate- 
rials its annual National Conven- 
tion Buffalo, New York, 1945. 
Not only was this signal honor but 
served notice the entire paint 
industry that they had become 
age scientifically regulated in- 
dustry instead craft art 
paint making had been considered 
for many years. Dr. Mattiello’s 
address was entitled “Paint, Tool 
for the Engineer.” with these 
thoughts mind that attempt 
evaluate some the things the paint 
chemist and his counterpart the 
raw material field have done pro- 


*% A paper presented at the Houston (Texas) 
Section of NACE meeting April, 1948. 

Technical Director, Napko Paint Varnish 
Works, Houston, Texas. 


duce better surface coatings for cor- 
rosion resistance. 

Since the raw materials available 
the formulator paint and var- 
nish are many and varied 
would impossible touch 
more than few the most impor- 
tant the field chemical resist- 
ance. For the purpose this discus- 
sion have selected what 
consider five the outstanding ma- 
terials available the paint chemist 
designing finishes extreme cor- 
rosion resistance. They are the fol- 
lowing: Phenolic Resins (a. Oil 
Courmarone-Indene Resins; Vinyl 
Resins; Chlorinated Rubber; 
Specialty Resins (Synthetic Rubber 
Derivatives). And this group 
resins wish add few the 
pigments used formulating prim- 
ers for exposure under suitable top 
coats corrosive areas. Our selec- 
tion restricted, this instance, 
pigments for primers only, for two 


» reasons: 


(1) good prime coat pre- 
ing system. 

(2) Colors top coats may 
vary suit the fancy the 
consumer, but the number 


pigments available for 
good inhibiting properties 


more complete report can 
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written this smaller 
number important pig- 
ments. 


would appropriate this 
point explain roughly the termi- 
nology the paint industry re- 
gard the general composition 
surface coatings. 

Varnishes are composed one 
more oil soluble resins, one more 
drying oils (Tung, soya, linseed, de- 
hydrated castor and others) and 
volatile portion generally known ‘as 
the thinner reducer. 

Pigmented coatings (primers, 
paints, enamels) usually consist 
two basic parts: 


(1) Pigment. The active pig- 
ments that add color and 
opaqueness the film, and 
some materials, inert pig- 
ments used extenders, 
increase adhesion, adjust 
and control viscosity, aid 
application and other spe- 
cial purposes. 


Vehicle. The solid vehicle 
composed oils, resins, 
plasticizers, which does not 
evaporate and forms the 
film which binds the pig- 
ment the substrata coats 
and acts barrier the 
penetration corrosive 
agents that would attack, 
corrode and destroy the 
substrata. The volatile por- 
tion the vehicle used 
keep the film fluid and 
allow adequate application 
and flow until evaporates 
and the film formed. 


Since the volatile portion not 
interest the activity the 
completed film not plan 
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examine the various volatile 
rials that are used but rather 
cuss the resinous bases from 


coatings are formulated. 


The Phenolic Resins 


Leo Baekeland perfected the 
this start many took 
over and years work were 
the improvement his initial 
forts. was not until 1928 that the 
first oil soluble phenolic resin was 
perfected. The resins this 
reaction products phenol (of 
rious types) and aldehydes 
formaldehyde). 

Actually, the introduction the 
phenolic resins into the varnish 
dustry added impetus the 
away from “father son” art 
the introduction scientific meth- 
ods varnish making. inter- 
est note that the initial oil soluble 


phenolic resins found place 


marine field and have held 
nent place this field ever since. 
Originally they were considered for 
use only with the hard drying tung 
oil, with linseed and other soft 
added components reduce 
the finished product. With the 


coming the war, and the loss 


tung oil imports from China, the 
seed and dehydrated castor oils wet 
used and found general 
excellent results, comparable 
those tung oil formulations, 
some cases even better. The 


percent phenolic resins, prior 


war were used principally 


trial maintenance work. Their 


lent durability and resistance 


moisture and abrasion were 


sible for their use primers 
coatings canal locks and 
bridges, oil storage tanks, ste 
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Figure coated with two blue lead primers and two-thirds coated with top coat. the 

left side blue lead primer made from blue lead and phenolic resin varnish was used. Right side, 

blue lead primer made from blue lead and raw linseed oil. Coatings were exposd steel for six 
months Florida. Note rusting panel upper right side. (Panel-Bakelite Corp.) 


freight cars and structural steel. The 
same properties made them must 
for yachts and ships, and base 
for marine coatings all sorts. They 
have excellent chemical properties 
when compared the old type 
ester gum and fossil resin varnishes, 
but not have high chemical 
resistance vinyl resins and chlo- 
rubber. Phenolic resins defi- 
nitely have prominent place 
today’s surface coating, however, 
even they are not used coat acid 
storage tanks and other highly cor- 
rosive areas, they are without peer 
for the types application men- 
tioned where limited chemical resist- 
ance combined with outstanding 
durability concerned. 

The 100 percent phenolics tend 
provide excellent leafing alumi- 
num paints, but not find extensive 
usage white paints, due strong 


tendency yellow. Phenolic resins 
normally require solvents stronger 
than aliphatic spirits keep them 
solution, and exhibit strong tenden- 
cies develop surface skin. Proper 
formulation can ordinarily reduce 
these disadvantages. One complaint 
about their use has been the lamina- 
tion subsequent paint coats, par- 
ticularly after the phenolic coating 
has aged for some time. Correct 
choice solvents the new paint 
being applied has reduced this tend- 
ency, has proper selection oil 
and resin composition. 

The use oi! soluble 100 percent 
phenolic resins industrial mainte- 
nance exhibited best Figure 
which shows the effect using 
phenolic varnish the vehicle 
blue lead primer against the use 
raw linseed oil. This panel was 
exposed for six months Florida. 


x 
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Note the rusting the half the 
panel that contained linseed oil 
vehicle, while the other portion 
the panel perfect. The balance 
the panel above the primer coated 
with standard phenolic resin base 
top coat. interesting those 
engaged operations using mag- 
nesium alloys that these resins can 
made into varnishes for vehicles 
primers with exceptional adhesion 
such metals Dow 

Another type phenolic resin 
the thermosetting resins, which are 
usually liquids that cure harden 
with heating baking. These resins 
are usually modified with oils, plas- 
ticizers other resins and when 
properly applied and cured under 
enough heat (one hour 350° F.) 
are practically insoluble and have 
hardness approaching glass. They 
can, formulated into 
coatings which are quite flexible. 
These have exceptional properties 
but not lend themselves field 
application, will not dwell 
them detail this paper. 

The second our group se- 
lected resins the Coumarone-In- 
dene resins, manufactured by- 
product bituminous coal coking. 
The Coumarone-Indene type res- 
ins has been known since about 
1890 when Coumarone and Indene 
were first isolated from coal tar 
fractionation. These resins 
group are very closely related the 
combina- 
tions. 

These resins are chemically inert 
and have very high resistance 
acids, alkalis, and other corrosive 
chemicals. They are oil soluble and 
can combined with most the 
vegetable oils used 


ASSOCIATION 


nish making. The resins this 
group not normally combine well 
with dehydrated castor oil, but 
most other oils they have 
retarding effect the gelation 
the oils temperatures 600° 
When combined with oils var- 
nishes they produce excellent films 
good gloss and clarity but poor 
color. The chemical resistance 
these varnishes usually very good, 
particularly alkali, and depend- 
ent largely how much and what 
type oil used, since the resin 
itself not easily attacked. 

The Coumarone-Indene resins are 
used largely floor finishes the 
trade, but corrosion resistance 
they excel aluminum vehicles. 
the oil refineries the amount 
Coumarone-Indene resins 
aluminum finishes for tanks very 
great. The leafing and brilliance 
aluminum these coal tar deriva- 
tive bases excellent, both stor- 
age the container and when ap- 
plied the surface painted. 
These resins are non-toxic and have 
been used vehicles for lining food 
cans for many years. Other uses are 
bases for structural steel primers, 
insulating varnishes, marine hull 
coatings, and general good 
prime coat vehicles 
formulated. They not readily oxi- 
dize and unless used with some oxi- 
dizable material (such drying 
oil), which admittedly will reduce 
their resistance chemicals, they 
remain soluble aromatic solvents. 
This disadvantage some cases 
where high solvent resistance 
quired, and low oil content de- 
sirable. 

can proceed the resins under 
the vinyl which are 
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erally co-polymers vinyl ace- 
chloride. The desirability 
manufacturing co-polymers in- 
dicated the high resistance—low 
solvency poly vinyl chloride, and 
the relatively low resistance—high 
solvency poly vinyl acetate. The 
normal concentration 
acetate the co-polymer 87-13, 
although variations this are made 
for specialized products. The 87-13 
ratio yields desirable balance be- 
tween chemical resistance, solubility 
and film toughness. The reaction be- 
tween the vinyl chloride, gas, and 
vinyl acetate, low boiling liquid 
joint co-polymerization produce 
the white powdery resin used in- 
dustry today.* These resins may 
made with chloride-acetate ratios va- 
rying from 62-38 95-5. They are 
soluble only the ketones, esters, 
cyclic ketones, nitroparaffins and 
other strong solvents, but once dis- 
solved may diluted much 
50-50 blends strong solvents and 
aromatic hydrocarbons. possible 
also make solutions with resin 
solids high percent equal 
part blends ketones and aromatic 
hydrocarbons. The vinyl co-poly- 
mers will blend with many types 
materials for the purpose plasti- 
cizing them. Among this group are 
many chemical plasticizers, i.e., chlo- 
affins, and many others. Several res- 
ins the Coumarone-Indene class 
are also compatible and can used 
this group. 


Vinyl resins were used for years 
solely baking finishes because the 
adhesion air dried coatings was 
considered poor. baking, special 
precautions had taken pre- 
vent the breakdown the resin with 
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resultant release hydrochloric 
acid, which would disintegrate the 
film and turn black. These resins 
can stabilized against this reac- 
tion use basic carbonate 
white lead, calcium ethyl aceto-ace- 
tate, Strontium Napthanate and sev- 
eral others. Today’s vinyl co-poly- 
mers have been modified many 
cases for better adhesion air dried 
films (such modification may use 
zation process extent 0.5 per- 
cent, for instance, maleic anhydride) 
and during the war years the air 
dried vinyl composition came into 
its own. was surprising find 
the vinyls being used large tanks, 
for coating concrete, marine hulls 
and superstructure under the most 
trying conditions and standing 
admirably well. 

Vinyls have high acid 
are not attacked alkali, resist 
greases, oils, and aliphatic 
and can used under water for 
extremely long periods time. Ac- 
tual experience has recorded the use 
vinyl coated derail signs 
railroad siding sulphuric acid 
pumping station for over four years 
with failure. Panels exposed 
Florida show chalk for 
and black vinyl enamels exposure 
experience Florida shows perfect 
results four years with only slight 
loss gloss. The use these resins 
becoming more widespread for 
industrial maintenance especially 
areas high corrosion. The disad- 
vantages these coatings are the 
high solvency solvents which often 
tend swell and lift old paint coats 
repaint work unless some barrier 
coat used between the old paint 
and new vinyl coating. The fact 
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that normal vinyl materials are 
necessity low solids because 
high viscosity thus dried 
films are thin and multiple coats are 
usually required build film thick- 
ness. These obstacles are being par- 
tially overcome the use 
new vinyl resin recently introduced 
which will allow blending with al- 
kyd resins and other oil base mate- 
rials impart vinyl properties 
them and likewise increase the solids 
the same time. This another 
example the advances made 
this industry the last decade 
which result better products for 
the engineer employ his fight 
against corrosion all types. 


Another advancement during the 
last few years was the development 
the Bakelite Corporation under 
contract the Navy the 
new concept priming materials 
known “Wash Primer.” Our in- 
dustry now has primer which will 
adhere hard-to-coat metals, has 
unusual properties resistance, and 
considerably improves the perform- 
ance practically all coatings ap- 
plied over it. This 
based polyvinyl butyral, reac- 
tion product vinyl acetate poly- 
mer (with percent the acetate 
groups removed) and butyraldehyde, 
until product with percent hy- 
droxyl content obtained. 


This resin dissolved alcohols 
and water insoluble zinc chromate 
(basic) pigment incorporated and 
action dilute phosphoric acid 
insoluble film produced with 
outstanding adhesion qualities. One 
disadvantage the use this 
primer its tendency gelation 
not used within hours after 
mixing the component parts the 
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job. Package storage before blend- 
ing time use good, can 
made and shipped and stored for 
periods days without los 
its excellent properties. One 
standing advantage its ability 
dry 3-5 minutes sufficiently hard 
prevent pickup sand from 
blasting operations. This enables the 
industrial maintenance operator 
sandblast and follow immediately 
behind the sandblasting operation 
with excellent protective coat 
prevent re-rusting the sandblasted 
area. operations like this, any 
sand that blows across the newly 
sprayed area does not adhere and 
can brushed before application 
secondary coats. 


Chlorinated rubber another 
the very useful tools the paint 
formulator. This resin has number 
odorless, tasteless, non-toxic and 
non-inflammable material with very 
high resistance properties. 

Chlorinated rubber was first intro- 
duced into this country from Ger- 
many about 1934. has been 
proved many ways the last 
years and today represents very 
remarkable working tool for the 
gineer use for corrosion 
ance. Chlorinated rubber has white 
state, and soluble aromatic sol 
vents, hydrogenated petroleum 
vents, esters and ketones. the 
proper selection 
either chemical (such 
oils, alkyd resins, etc.), films can 
obtained that will dry rapid time 
are flexible, tough and very 
alkali, acids, chemical attack, 
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will yield extremely high durability 
atmospheric conditions. 


Chlorinated rubber consists 
percent rubber and percent chlo- 
rine, that each pound chlo- 
rinated rubber have one-third 
pound natural rubber and two- 
thirds pound chlorine. This 
most versatile resin, when dissolved 
solvent and properly plasticized 
can used speed production 
the product finishing field where 
its rapid air dry low temperature 
bake makes very economical ma- 
terial use. can used for- 
mulate paints for concrete floors 
walls, for protection and decoration 
asbestos cement base siding, 
for swimming pools, for chlorination 
pits and many other places where 
the alkali from the concrete would 
quickly destroy oil 
These finishes can designed 
work wood, metal, concrete and 
other surfaces; they will yield fin- 
ishes for oil field equipment, for 
structural steel, for bridges, rail- 
way equipment. recent years 
great strides have been made 
adopting chlorinated rubber ma- 
rine use. Actually, now possible 
add Maritime Commission 
specification marine primer, 
percent chlorinated rubber the 
weight the vehicle solids, and add 
years the under-water resistance 
this material. Chlorinated rubber 
now being used extensively wher- 
ever the need for resistance cor- 
rosive chemicals, corrosive atmos- 
pheres, fresh water, salt water, and 
the general over-all attack sun 
and air required. 


Chlorinated rubber has one defi- 
ciency which the skillful formulator 
can avoid, has tendency 
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softened vegetable oils. Many 
means are available combat this 
deficit, and also the tendency toward 
resolvency mild solvents. Like 
most organic finishes, will de- 
stroyed strong solvents, they 
are spilled over the dried films. 


Many new resins are becoming 
available the paint industry and 
some have already found place for 
themselves. One such resin co- 
polymer Styrene and poly-isobu- 
tyliene, product the extensive 
work synthetic rubbers the 
last decade. This the Goodyear 
which also outstand- 
ing material for use concrete and 
cement-asbestos board. 
has the ability dissolved sol- 
vents containing much per- 
cent aliphatic hydrocarbons. The 
materials that can used plasti- 
cize this resin are limited the lack 
compatability, but they are suffi- 
cient number enable the paint 
chemist make floor finishes for 
concrete floors that will withstand 
thousands hours alkali, and 
able resist more than 1500 strokes 
phate solutions without failure 
loss gloss. This resin will offer 
breweries, bakeries, laundries and 
other places where constant cleaning 
required, films which can resist 
the alkali detergents and hot water 
used scrubbing down these instal- 
lations. These films made from Plio- 
lite are mildew and chemical resist- 
ant and general have the high 
resistance needed for decoration and 
protection plants requiring con- 
stant washing for sanitary purposes. 


The lack solvent resistance 


Pliolite coatings requires the educa- 
tion the ultimate user order that 


— 


all washing done with detergents, 
not with solvents. This resin fills 
much needed place the field 
surface coatings, and will only 
matter time before paint tech- 
nicians find means improving 
the solvent resistance these films, 
removing the principal handicap 
more widespread use this excep- 
tional material. 


have mentioned only few 
the hundreds resins available 
the paint industry. These were se- 
lected because they are outstanding 
certain field—corrosion resist- 
ance—outside the scope normal 
atmospheric corrosion, and where 
unusual conditions exist. 


The paint industry maintains 
through its laboratories constant 
search for new materials improve 
the surface coatings offers its 
customers. Some the new mate- 
rials, mention few, are the sili- 
cones, whose high heat resistance 
promises solve many 


Another interesting material 
Nylon® which the paint industry 
has only limited experience and 
now endeavoring explore for new 
uses. Work date indicates good 
alkali resistance for use lining 
tanks containing caustics. What 
other uses will found only time 
will tell. 


Pigments 


discussion corrosion resist- 
ant finishes would complete with- 
out some reference the very 
portant part played the pigments 
the film. Pigments can used for 
color, for decorative purposes, for 
protection for combinations all 
three these functions. Some pig- 
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ments are useful only for decoration 
and normal atmospheric corrosion 
resistance others are limited for use 
only top coats and some lend 
themselves more primers and 
dercoats than any other 


The number pigments now 
use primer undercoat pigments 
has increased rapidly last 
twenty years. For many years red 
lead was the only type 
metallic salt pigment used primers 
metallic surfaces where inhib- 
iting value was attributed the pig- 
ment. course, the 
and/or hydroxides have been used 
for many years and continue 
large factor the field pigments 
for primers. The iron pigments were, 
and are, considered one the 
standing pigments for use prim- 
ers. Experience based 
years’ exposure tests indicates that, 
unless fortified with inhibiting 
type pigment (one preferably wa- 
ter soluble some extent, such 
the zinc yellow pigments 
alkaline salt 
zinc, capable supplying chro- 
mate ions), then the properties 
the iron pigments are limited solely 
color and the ability 
changes due normal 
exposure. Iron pigments when 
with oxide and/or 
mate show increased corrosion 
erties over the same primers 
zinc oxide makes remarkable 
ference resistance weathering 
months Florida steel panel 
When percent the iron 
replaced with zinc yellow then the 
primer really displays 
performance when compared 


i 
: 
| 
p 
Ir 
W 


oration 
rrosion 
for use 
lend 
ind un- 


last 
red 
pig- 
oxides 
used 
were, 
out- 
several 
that, 
salt 
chro- 
used 
thering 
of sik 


hen the 


Dec., 1948 


CORROSION RESISTANT 


607 


PAINT 


strenuous test for surface coatings this steel stadium the end the Galveston, Texas, Pleasure 

Pier the Gulf Mexico. Located 1000 feet from shore, continually subjected the effects 

salt water spray, wind and hot Gulf coast sun. The stadium was painted with two coats red lead 
primer and one aluminum. 


the iron pigment alone the iron 
pigment plus percent zinc oxide 
the same primer vehicle. 

Among the prominent primer pig- 
ments now available the paint in- 
dustry the zinc yellow which per- 
formed excellently the last war 
aircraft, ships and other places 
where truly inhibiting type primer 
was required. Much lighter than red 
lead, lends itself use both 
ferrous and non-ferrous metals. Its 
ability prevent corrosion, coupled 
with its relatively light weight, were 
prime factors its excellent per- 
formance aircraft skin sheets dur- 


ing the last war. previously indi- 
cated, its hiding can increased, 
and its good properties preserved 
blending with other pigments. 
often used with lamp black give 
green color when such pre- 
ferred its natural bright clean 

Not quite popular the zinc 
yellow are Strontium and Barium 
Yellows, where the metallic 
replaced with either the other two 
metals. These are not good under 
most conditions yellow, due 
mostly, believed, the lower 
amount available chromate ion 
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from these pigments. Where zinc 
yellow used, may replaced 
with much percent mica 
any other equal inert pigment 
with little loss inhibiting proper- 
ties. This has been proved using 
blends zine yellow and mica 
ure 2), starting with panel using 
100 percent yellow the 
primer, and replacing the zinc yel- 
low with mica steps follows: 
percent zinc yellow—25 percent 
mica, percent per- 
cent mica, percent zinc yellow— 
percent mica, and 100 percent 
mica. very evident from the re- 
sults obtained after seven weeks 
tide water Florida H,So, pick- 
led steel, H,Po, pacified, that the 
50-50 zine yellow mica combination 
was the very edge protective 
qualities. 

Panels containing zine yellow 
were exposed water containing 
varying quantities Chloride (Cl) 
ion and sulfate (So,) ion and com- 
binations the same. The results 
indicate that high concentrations 
these ions promoted early blistering, 
while the chloride ion alone seemed 
even more active blistering 
primer films than the sulfate ion. 

relatively new primer pig- 
ment the Basic Zinc Chromate 
non-water soluble 
pigment, used extensively 
“wash primers” spoken 
paper under vehicles. This pig- 
ment when properly combined with 
the polyvinyl butyral film activated 
outstanding performer. Panels using 
red lead primer, wash primer, and 
yellow marine primer were ex- 
posed for seven weeks tide water 
over clean steel, rusted steel and 
galvanized iron, and each metal 
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the wash primer was the best mate- 
rial, the zinc yellow next and the red 
lead poorest. was indicated ear- 
lier this paper, the red lead would 
have been better had the vehicle 
been improved over the linseed oil 
used use phenolic base var- 
nish. 

Regardless the vehicle used, 
the pigment, evident that other 
factors play important part 
protecting metals 
atmospheres. Some these con- 
tributing factors are film thickness, 
preparation the metal, method 
application and time lapse after prep- 
aration before coating, and many 
others. 

Experience has shown that ade- 
quately thick films are required 
most cases for good protection. This 
differs the case wash primers, 
where 0.3 mil film seems yield 
best results, but most primer ap- 
plications, films mils dry are 
indicated. 

Metal surfaces should clean, 
free rust and ruptured scale 
flaked and worn old paint films. Me- 
chanical wire brushing fair prac- 
tice, sandblasting better, 
and where indicated the use shot 
blasting excellent, but the metal 
should clean and free loose 
foreign matter and rust. 

When cleaning sandblasting, 
essential that the cleaned sur- 
face painted quickly behind the 
should more than one hour al- 
lowed elapse, before the newly 
cleaned metal coated in. Where 
new type, fast dry, wash primers are 
used the excess sand 
over the primed rarely 
stick imbed the film because 
dries rapidly does not allow sand 
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stick it. most corro- 
sive atmospheres the newly 
cleaned surface left too long 
before recoating and minute 
spots corrosion start the 
bright surface. The primer 
film applied over such sur- 
face will have lost some its 
effective properties almost 
once. 

One the best ways 
treating metal for painting, 
objects small enough, 
places where convenient, 
phate treating, forming pro- 
tective crystalline structure 
first, which paint has excel- 
lent bond, and which will 
itself aid reducing under- 
film corrosion. 


The paint industry has con- 
tinually strived through the 
laboratories paint manufac- 
turers and those raw mate- 
rial suppliers the industry 
improve the products 
manufacturing. The indus- 
try has responsibility ful- 
fill the users paint and 
will continue strive toward 
ever better products. Those 
responsible for the purchase 
and application paint 
the field corrosion control 
should likewise expend every 
effort see that these quality 
products, produced years 


Figure 2—Panels from left right are 
coated with zinc yellow primer (U. 
Navy 52-P-18) showing effect de- 
creasing zinc yellow and increasing mica. 
They were exposed for seven weeks 
Florida tide water, steel, 
pickle, dip. Note loss resistance 
and increase rusting, (Panels-E. 
Pont Co.) 
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610 
vestigation, are given every oppor- 
tunity fulfill their allotted task 
the fullest measure insuring 
proper preparation the surface, 
application strict accordance 
the manufacturer’s recommenda- 
tions, and adequate drying time be- 
tween coats that make the sys- 
tem. Only this way can the paint 
industry serve its greatest 
ciency, and the products its lab- 
oratories, field tests, and production 
facilities realized the corrosion 
engineer. 
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Present Day Aspects Condensate 


Well Corrosion* 


Harry Waldrip* 


MANY, condensate well cor- 
rosion old, and some ex- 
problem about which little known. 


Briefly, condensate well corrosion 
the corrosive action the pro- 
ducing equipment caused the acid 
type waters produced the high 
pressure type gas condensate 
wells. These waters are acid because 
the accompanying production 
organic acids and/or carbon dioxide. 
course there are other contribut- 
ing factors such the rate pro- 
duction, temperature produced 
fluids and gas, ratio condensate 
water, composition the produced 
condensate, composition the pro- 
duced water, condition and type 
equipment, method well comple- 
tion and possibly others. 


Characteristics That Help Classify 
Condensate Type Wells 


Characteristics that help petro- 
leum engineer differentiate be- 
tween condensate wells and oil wells 
are: 

Production obtained high 
gas-oil ratios. The average gas-oil 
ratio values range from 66,000 
7500 cubic feet gas per barrel 

% A paper presented at the Annual Meeting of 
NACE in St. Louis, Mo., April 5-8, 1948. 


*Gulf Oil Corp., Gulf Production Division, 
Houston, Texas, 


liquid (15 130 barrels liquid 
per million cubic feet gas). 

The produced liquid normally 
water white, blue white straw 
colored, although fringe oil produc- 
tion may result darker product. 

Well depths range from 7000 
feet down the deepest producers. 

High top hole pressures result 
from low fluid level the hole. 


Characteristics that help the cor- 
rosion engineer recognize the con- 
densate type well are: 

The presence organic acids 
(acetic-propionic types). The con- 
centrations vary from 700 ppm 
propionic acid. 

The presence acid well head 
waters. values the well head 
range from 4.0 6.0. 

The presence appreciable 
carbon dioxide pressures. The range 
from 0.20 4.50 mol percent 
from psi pressure the 
well gas. 

Relatively low salinity pro- 
duced water. The total solids usually 
range about 2000 ppm, al- 
though some cases the salinities 
bottom hole waters are ap- 
proached. 

Production small amounts 
water, i.e., from traces 5-10 barrels 
daily. 

The aqueous fluid usually con- 
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tains 400 ppm iron result 
subsurface corrosion. Extreme 
concentrations 2000 ppm iron have 
been observed. 

Using the above approximate cri- 
teria there are over condensate 
Texas, Louisiana, Arkansas 
and Mississippi. There are also about 
two condensate fields each the 
states California, Colorado, Kan- 
sas and Oklahoma. 

The corrosion condensate wells 
from the ordinary oil well cor- 
rosion that very rapid and 
undetected time may cause wild 
well. Some newer deep oil wells 
Louisiana and Mississippi produce 
carbon dioxide the gas, organic 
acids the water and suffer the 
same type corrosion the 
condensate gas type wells. The work 
over jobs condensate wells are 
much more costly than are oil well 


workovers. This figure usually 
ranges from $15,000 $75,000 per 
well. 


Methods Detecting Condensate 
Well Corrosion 


Fortunately there are methods 
detecting the seriousness the cor- 
rosion before reaches the danger 
stage. These methods vary from 
those merely giving indications 
the corrosion those showing exact 
conditions. These methods are listed 
order their increasing accuracy: 
Iron content the produced wa- 
ter; Well head coupon 
Otis Caliper survey instrument: 
Visual inspection. 

Determination iron content 
produced water shows whether 
corrosion occurring but does not 
show the type corrosion (pit 
general), the exact rate. the 


iron content falls the range 
100-400 ppm the fluid almost cer- 
tainly corrosive. This method de- 
termining corrosion has the advan- 
tage being requiring 
period, although the services 
laboratory are necessary. 


Well head coupons may used 
determine whether the well fluids 
are corrosive, but actual rates ob- 
tained are not applicable the sub- 
surface equipment. Well head cou- 
pon testing has been used exten- 
sively means studying sets 
metals search for corrosion 
resistant materials. The method 
not recommended now means 
determining exact well corrosion 
rates. 


The Otis survey instrument has 
been important development 
furnishing information the con- 
dition the tubing below the sur- 
face the ground. Prior the 
development this instrument there 
was way, short killing the well 
and pulling the tubing, know 
whether the tubing was 
condition seriously corroded. The 
Otis survey instrument run into 
the well wire line under well 
pressure. After the instrument 
reaches the desired level, pulled 
upward recording the condition 
the inner surface the tubing 
its upward travel. 


method for determining the actual 
condition well equipment al- 
though the method limited almost 
exclusively inspecting Xmas trees 
and associated fittings. Prior the 
time when subsurface surveys were 
available and particularly before cor- 
rosion resistant Xmas trees were 
the market was necessary dis- 
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mantle Xmas trees frequent inter- 
vals determine their condition and 
replace necessary parts. Now that 
corrosion resistant master valves are 
available this not necessary 
there less danger well getting 
away. 


Costs Condensate Well Corrosion 


The costs corrosion 
condensate wells are such 
warrant efforts reduce them. Until 
recently while was recognized 
from individual instances that these 
corrosion costs were high data 
were available show the average 
magnitude the problem. Through 
the efforts the NGAA Corrosion 
Research Project Committee some 
data have been obtained and 
possible approximate the cost 
several companies. 

The average corrosion cost for five 
major oil companies was $3.80 per 
million cubic feet gas produced. 
selling price $50.00 per 
cu. ft. gas, the corrosion costs 
based gas alone, not including 
condensate production, 7.6 percent 
the gross revenue. For our own 
company the average cost cor- 
rosion amounted $5.90 per million 
cubic feet gas. This above the 
average all five companies. 

order show the extremes 
corrosion costs, wells different 
fields are taken examples. One 
well that had worked over 
and tubing replaced after eight years 
production cost $13,178 and pro- 
duced 135,000 cu. ft. gas 
corrosion cost nine cents per 
cu. ft. gas. Another well 
different field had worked 
over and the tubing replaced after 
years very low production. 
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This work cost $75,214 after only 
178 cu. ft. gas production 
had been produced over the year 
period. This corrosion cost amounted 
$422.50 per cu. ft. gas 
produced. Another well the same 
field over the same period time 
had corrosion cost $32.36 per 
cu. ft. gas produced. Here 
the production amounted 
cu. ft. gas and workover and 
tube replacements cost $62,428. 
These latter two wells account for 
our $5.90 per cu. ft. gas cor- 
rosion rate compared with the 
five companies average $3.80. 
This does not mean show that 
well more corrosive limited 
production; fact the opposite 
true. The tubing both wells lasted 
approximately the same length 
time. simply shows that there 
was enough production both wells 
keep the tubing wet with the pro- 
duced acid waters. these wells had 
been operated 5-10 cu. ft. per 
day doubtful the tubing 
would have lasted The ex- 
amples are shown demonstrate 
the extremes corrosion costs 
condensate wells. From minimum 
nine cents per cu. ft. gas 
cu. ft. gas. 


Attacking the Corrosion Problem 


While condensate well corrosion 
unique the oil and gas people 
when was first discussed 
Bacon and before the 
NGAA April 1943, also 
unique the manner which the 
problem was attacked and least 
some remedies developed. Industries 
other fields could well follow the 
pattern followed the various oil 
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and gas companies. Here was prob- 
lem concerning all producers and 
much too big problem for each 
solve alone. Through the cooperative 
efforts the various companies 
connection with the NGAA, our own 
NACE and between different indi- 
viduals and companies great strides 
have been made. 

Naturally one the most logical 
solutions would the use non- 
corrosive low cost alloys. While the 
idea was sound and reasonable was 
found that was like running into 
stone wall. Major tube mills were 
approached the possibilities 
alloy tubing and its probable costs. 
Evidently the tube mills were not 
used the type cooperation 
common among oil 
cause our pleas were flatly ignored. 
This was not because their technical 
personnel did not appreciate our 
problem. They promised what 
they could. However answer was 
forthcoming. 

was not until last fall that 
alloy tube company presented actual 
field tests percent and percent 
nickel steel tubing that had been 
service for one year Cotton 
Valley, Louisiana. These two alloys 
were displayed sections together 
with the adjoining regular steel tub- 
ing. The comparison between the 
badly corroded common steel and the 
perfectly smooth nickel steel alloy 
tubing was amazing, and offers great 
promise. The tubing for the test was 
furnished the Babcock and Wilcox 
Company. They stated that the 
percent nickel tubing 
could obtained for 1.5 times the 
cost N-80 tubing and the per- 
cent nickel alloy steel tubing could 
had figure 3.86 times the 
cost tubing. These increased 
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would seem much greater than 
the added nickel justifies. The manu- 
facturers should consider that there 
potertial market 2400 miles 
this some other suitable alloy 
tubing providing the price right 
and just. This estimate only for 
condensate type wells. mentioned 
before, deeper oil wells 
and Mississippi exhibit corrosion 
the same type condensate wells 
and could well use corrosion re- 
sistant type tubing. added 
feature offered the 
nickel alloy tubing that has 
minimum yield 90,000 psi. 

the time this report made 
the results the NACE test con- 
tainer which different alloys 
were tested seven different com- 
panies will known. Kendall 
prepared paper which covers the 
results obtained the testing the 
alloys. (This paper will repro- 

Another method combating the 
been the treating the produced 
water. This divided into two gen- 
eral methods. One has been in- 
hibit the corrosion the use 
Yale? the Texas Company 
the Erath field. Here the iron 
content the water has been re- 
duced from over 150 ppm less 
than ppm. Coupon tests show 
This method has been tried other 
fields but the most successful and 
extensive treatment has been the 
Erath field. 

The other successful method 
neutralize the organic acids the 
use alkaline materials. date 
this method only being used 
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wells the true condensate type 
waters below 2000 ppm total 
ported that the Stanolind Company 
successfully combating corrosion 
the use ammonia. Bu- 
the Humble Oil and Refin- 
ing Company has reported that they 
are using soda ash very successfully 
Katy field. estimates that 
the use soda ash their corrosion 
costs the Katy field will re- 
duced from $200,000 per year 
000 per year. 

Our own company 
very good corrosion protection 
the use sodium bicarbonate. 
prefer this chemical because its 
lower pH. Experiments show that 
much less likely precipitate 
calcium carbonate and thus reduce 
eliminate the possibility 
plugging. one field where con- 
tinuous injection used the iron has 
been reduced from 275 ppm about 
ppm. another field where the 
tubing set packer and the 
annular space mud filled, the 
chemical solution lubricated into 
the tubing while the well shut in. 
this field the wells are shut 
daily because gas demand, 
this intermittent treatment offers 
problem. Here the iron content has 
been reduced from 260 ppm about 
ppm. 

Methods treating the hydro- 
carbon phase with various organic 
tective hydrocarbon film has been 
proposed and several have been and 
are being used and tested. date 
the results are varying, some good 
and some not good. general 
this more costly and sometimes 
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uneconomically feasible method 
combating corrosion. 


The success the various types 
treatment follow: 


The total number condensate 
wells reported 
companies answer question- 
naire sent them was 1334. This in- 
cludes several dually completed and 
few triple completed wells. 
this total, the number that are being 
will chemically treated all 
methods 232 17.5 percent. 


The number wells being suc- 
cessfully treated with neutralizers 
53. 

The number wells being suc- 
cessfully treated with chromates 
49. 

The number wells being suc- 
cessfully treated with organic type 
inhibitors 28. 

The benefits the above treat- 
ments have been such that the 
treatments are going extended 
additional wells the near future 
and are listed follows: 


with neutralizers 63. 


Number wells treated with 
chromates 


Number wells treated with 
organic inhibitors 

addition the above treating 
and proposed treating there also are 
listed treatments that are going 
and are being tested experi- 
mentally. They are follows: 


Number wells tested with 
silicates 12. 


Number wells tested with 
neutralizers 
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Number wells tested with 
alkali chromates 12. 


Number wells tested with 
chromates 


Number wells tested with 
organic inhibitors 


recapitulation all the above 
successful treatments, proposed 
treatments and experimental treat- 
ments are follows: 


Neutralizers including silicate 129 
wells. 


Chromate wells. 


Combination alkali chromate 


wells. 


Organic inhibitors, polar com- 
pounds wells. 


will noted from the above 
that there are great number 
wells that are not being treated. There 
are several reasons for this. Some 
the most important reasons fol- 
low: 

Low rate production, wells 
show serious corrosion. 

corrosive type. 

Tubing set packers, annulus 
mud filled making treating difticult 
impossible. 

Wells shut because lack 
flow lines, lack market for gas 
other reasons. 

were physically possible several 
wells would treated that are now 
untreated. 


The use coated tubing has been 
used with some degree success 
some fields. One field reports 
strings plastic coated tubing. Sev- 
eral have been operation two 


CORROSION—-NATIONAL ASSOCIATION ENGINEERS 


years without breakdown. four, 
failure occurred months and 
three, failure occurred six 
the whole they report that 
economically feasible use coated 
coated tubing not permanent 
ment that prolongs the time between 
workovers. While this desirable 
and the absence anything better, 
was worth considering. The cost 
about the same some alloy tub- 
ing. 

While the final answer not 
plete are longer staggering 
the dark. The future picture ap- 


nickel steel other suitable variety 
for all new tubing installations and 
all tubing replacements. 

Treating present wells whose 
waters are the low 
variety with one the tested alkali 
materials, soda ash, 
bonate ammonia. 

Treating present wells with 
chromates. Production should 
watched closely forestall possible 
chromate plugging. 

treating systems are unsuited 


water 


particular well, try treating the 
with one the organic 


compounds. 


well cannot successfully 


your fingers and wait until you can 


replace the tubing with 
alloy tubing. 


x 


four, 
and 
coated 
that 
nanent 
etween 
better, 
cost 


com- 
ap- 


ing 
variety 
and 


solids 
alkali 
bicar- 


with 


water 
wells 
polar 


cross 
can 
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DISCUSSION 
Zajac* 


Mr. Waldrip’s paper good 
summary the progress being made 
the condensate well corrosion 
problem and should serve help- 
ful guide those individuals who 
are starting work this problem. 


His data types chemical treat- 


ments being used and types being 
considered for testing illustrate the 
diverse characteristics the wells 
and the well fluids requiring treat- 
ment. Chemical treatments date, 
for one reason another, have found 
application only relatively small 
percentage the total number 
condensate wells requiring corrosion 
protection, and this strongly indi- 
cates the need for protective meas- 
ure more universal application 
resistant tubing. This, 
however, does not necessarily mean 
that corrosion resistant tubing will 
the most economical solution 
all cases even though may appear 
the simplest and the least 
bothersome measure. overall 
evaluation the individual well’s 
reserves, life, corrosive character- 
istics, and the economics the 
various corrosion prevention meas- 


*Shell Oi] Company, Inc., Houston, Texas. 


ures applicable might easily dictate 
the use measures other than cor- 
rosion resistant tubing. 


The author’s discussion Chemi- 
cal treatment quite comprehen- 
sive, however, mention made 
treating those wells whose annuli 
are mudded off. For the sake 
completeness and because this type 
well completion still poses prob- 
lem appreciable number 
operators, brief mention recent 
developments utilizing solid inhib- 
itors follows. number tests 
using inhibitor sticks controlled 
solubility, inorganic and organic, are 
currently progress and results ob- 
tained date appear quite promis- 
ing for sucessfully extending the use 
corrosion inhibitors those wells 
which until recently could not 
treated with liquid inhibitors via 
the static casing-tubing annulus. The 
method feeding chemical rela- 
tively simple. The chemical loaded 
into the lubricator above the master 
valve and opening the valve drops 
the chemical down the tubing. This 
operation usually performed 
very low flow rates zero flow 
rates allow the stick 
bottom. 


a 
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REPLY 


The reason the stick type treat- 
ment wasn’t mentioned article 
was that the time article was 
written only small amount ex- 
perimental work had been done 
this method treating. When 
various companies the types 


treatment being used the 


sticks was not factor. 
Since that time more experimental 


work has been done 
wells where the annulus 
off. Both sticks and 
ments have been tested and will 
extended regular treatment 
this type well. the time the 
original paper was written the treat- 
ing wells with the annulus mudded 
off was not proven method and 
therefore mention was made it. 
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CORROSION COPPER HYDROCHLORIC ACID 


Paul 


URBINE GENERATOR wind- 

ings are cooled closed air 
cooling system, water- 
cooled copper tubes. maintain 
high heat transfer efficiency the 
tubes are cleaned every few weeks 
remove scale deposited from hard 
solution hydrochloric acid, inhib- 
ited with one percent commer- 
cial acid inhibitor, flushed through 
the system until removal scale 
complete. 


The tubes began leak within 
year after the removal scale was 
begun with hydrochloric acid solu- 
tion. Inspection indicated that the 
leakage was caused excessive cor- 
rosion the interior the tubes, 
apparently from attack the acid. 


Although copper not fully re- 
sistant hydrochloric acid, the rate 
attack ordinarily not excessive 
cent. (The exact rate varies appreci- 
ably with the degree aeration.) 
Figure shows that percent 
unaerated hydrochloric acid, even 
the absence inhibitor, the cor- 


Pittsburgh Plate Glass Co., Columbia 
cal Division, Barberton, Ohio. 


Gegner* 


rosion rate not too high for inter- 
mittent exposure, the case 
periodic tube cleaning. The presence 
inhibitor reduces the corrosion 
rate markedly, shown. 

The tube sheet and header the 
generator air coolers are made 
steel, but galvanic action, which 
appreciable iron-copper couple 
acid solution, could not, course, 
account for the accelerated attack. 
Copper cathodic toward iron and 
the attack would expected 
concentrated the iron. 

The rusted condition the tube 
sheet and header finally led the 
conclusion that the accelerated at- 
tack the copper tubes was caused 
the presence ferric ions the 
acid, resulting from the solution 
rust scale from the tube sheet and 
header. Ferric ions non-oxidizing 
acids such hydrochloric acid are 
strongly corrosive toward copper. 

illustrate the increased rate 
attack copper iron-contami- 
nated hydrochloric acid, some labo- 
ratory tests were conducted. Strips 
copper were immersed unaer- 
ated percent acid 82° for 


Figure shows the corrosion rates 
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uninhibited and inhibited acid, 
the absence iron, and the 
presence one percent ferric chlo- 
ride (0.34 percent Fe). The influence 
the inhibitor retarding the cor- 
rosion copper acid solution 
plainly shown, the accelerating 
effect iron the acid. 

With the degree aeration 
expected tube cleaning opera- 
tion, the rate attack undoubt- 
edly much higher than indicated. 
reduce the concentration iron 
the cleaning acid, the tube sheet and 
header were cleaned and painted. 
This apparently reduced the corro- 
sion rate since there was tube 


400 


300 


200 


CORROSION 


failure reported for well over year. 
Unfortunately, before could 
conclusively established that the 
elimination iron from the system 
prevented excessive corrosion the 
tubes, the descaling problem was 
solved treatment the water 
with hexametaphosphate. The soft 
scale now formed hot weather 
removed merely blowing air 
through the system. 

Despite the lack confirmation 
the effect iron the acid the 
corrosion the copper tubes, 
believed the laboratory test results 
are sufficient interest warrant 
mention this time. 


eee 


TIME HOURS 


Figure Corrosion Copper Hydrochloric Acid. Acid concentration percent. 
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“Marine Fouling,” and its appli- 
cation circulating sea water tun- 
nels, heat exchanger equipment, con- 
denser tubes, metal piling, ship 


bottoms and other structures was 
the scheduled topic talk and 
discussion for the December meet- 
ing the Western Region. Dr. 
Denis Fox, professor Marine 
Biochemistry, University Califor- 
nia, Jolla, Calif., was 
grammed speaker. The discussion 
also scheduled include anti- 
fouling paints. 

The Roger Young Auditorium, 
Los Angeles, Calif., the announced 
place for the meeting and the dinner 
preceding it. 

The program one series 
arranged the Pacific Coast. 


trip through the Springhill Pa- 
per Mill Springhill, La., was the 
feature the Shreveport Section 
meeting October 21. Mill personnel 
explained its operation. 

Mill employees who are NACE 
members were hosts chicken 
dinner the forty attending. 


After dinner mill employees were 


introduced and motion picture 
steel making was shown. 


“Historical Approach Rocket 
Travel” was the topic 
scheduled for the November meet- 
ing the St. Louis Section, North 
Central Region. Ralph Maisak, 
member the American Rocket So- 
ciety, scheduled give 
also has had personal contact with 
developers rockets and their 
fuel, including Von Opel, Fritz Ober 
and Robert Goddard, planned dis- 
cussion the problems high tem- 
perature corrosion incidental 
velopment rockets. Mr. Maisak, 
who still active this field, illus- 
trates his talk with slides giving de- 
tails the V-2 motor, and views 
the earth taken from altitude 
160 miles, also gives 
tions rocket fuels. 

Officers elected the October 
meeting were Otto Fenner, 
man; Clarence 
man; Ghent Johannes, secretary- 
treasurer; William Gross, 
corresponding secretary. Problems 
the manufacture porcelain lined 
equipment was the topic 
trated talk Meier, Monsanto 
Chemical Corp. 


Tulsa Section, South Central 
gion, NACE, held its final 1948 meet- 


/ 
pre 
let 
pa 


ing November the Mayo Hotel, 
Tulsa, Okla. 

“Field Tests Sodium Chromates 
and Alkalis for Controlling Corro- 
sion Gas Wells,” was 
the topic paper prepared for 
physical chemist, Petro- 
leum and Natural Gas Branch, Bu- 
reau Mines, Bartlesville, Okla. 
This topic considered major in- 
terest the oil and gas industry. 


Problems organizing regional 
divisions and local sections NACE 
was the scheduled open forum topic 
for the joint meeting the Metro- 
politan New York Section and the 
Northeast Regional Division Decem- 
ber the Building Trades Em- 
ployers Association, Park Ave., 
New York, George Diehlman 
the National Lead Company was 
scheduled talk “Protecting 
Metals with Organic Paint Coat- 
ings” following the forum. 


Officers elected letter ballot for 
the Metropolitan Section were an- 
nounced follws Frank LaQue: 
Shaw, National Lead Com- 
pany, chairman; Dr. May, In- 
ternational Nickel Company, vice- 
chairman, and LeFebvre, 
the Electro Rust-Proofing Corpora- 
tion, secretary-treasurer. 
tion, with about 190 active NACE 
members, plans four meetings year, 
each session cover 
phase the corrosion problem. 


Meeting Time Changed—A joint 
meeting the Philadelphia Section 
and the North East Region was held 
December instead November 
originally scheduled. 


NACE NEWS 


Chairmen each section the 
Northeast ‘Region will appoint 
pending amendment by-laws, the 
Board Trustees, Northeast Region 
New York City. Smith has 
accepted chairmanship the re- 
gional nominating 
which Brooks and Mears 
will serve. 

“Underground Corrosion,” talk 
Irving Denison, and dis- 
Kirk Logan, both with the Na- 
tional Bureau Standards, were 
scheduled features the Southeast 
Region meeting Atlanta, Novem- 
ber Dinner p.m. was fea- 
ture the gathering the Henry 
Grady Hotel. 


Capt. Ingram, planning offi- 
cer the San Francisco Nevy Yard, 
recognized authority marine 
corrosion, addressed the San Fran- 
cisco Bay Area Section the NACE 
Auditorium, Oakland, 
October 12, His topic was 
“Marine 


DIRECTORY 
MEMBERSHIP 


The Current Directory Membership 
the National Association Corrosion 
Engineers will published supple- 
ment the January, 1949, issue. This 
departure from the custom former 
years incorporating the directory the 
January issue. All who normally receive 
the January, 1949, issue also will receive 
the Current Directory supplement 
extra cost. This change has been made 
both give subscribers directory 
form and permit the use 
every inch space the magazine for 
corrosion material. 
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GENERAL INTEREST 


Southern Gas Association spon- 
sored October the St. Charles 
Hotel, New Orleans, Conference 
Corrosion and Cathodic Protec- 
tion. 


Discussions during the day in- 
cluded the following subjects: Use 
Galvanic Anodes for Cathodic 
Protection, Problems Cathodic 
Protection, Problems Corrosion 
Distribution Systems and Instru- 
mentation. The present evidenced 
keen interest throughout from the 
5:15 p.m., minutes after the 
scheduled time. 


Sidney Trouard, New Orleans 
Public Service, Inc., presided. As- 
sisting Mr. Trouard recording the 
discussions, and participating 
them were Woody, Houston, 
and Peabody, Jackson, Miss., 
both Ebasco Services, Inc. 


award excellence was given 


for improvement appearance 
magazine during the past 
year the Southwestern Association 
nett, who was managing editor dur- 
ing the award period. The SAIE 
gave Mr. Wernett 
scribed certificate. 


house additional laboratories 
required for its ever-expanding re- 
search, Battelle Institute, Colum- 
bus, Ohio, will begin construction 
new half-million dollar labora- 
tory building late this This 
structure scheduled for comple- 
tion 1949. 


Abstract Contributors—Added 
Corrosion’s list abstract contrib- 
utors are: Index Current Techni- 
cal Literature, Bell Telephone Lab- 
oratories, and the Technical Data 
Digest, Air Materiel 
Technical Service Section. 


New Feature Introduced 


With the introduction the new size Corrosion magazine January, Questions and 
Answers Department will incorporated under the title “Corrosion Problems.” The new 
feature will edited Vande Bogart the Crane Co., Chicago, Illinois. 

Questions will given serial number and may reworded the Editor. Questions should 
carry sufficient detail completely describe condition and problem. Proprietary trade names 
may used presenting problem, but the editor reserves the right reword both questions 
and answers before publication order delete such trade names. Selected questions will 


printed, and readers are invited send answers. Where answers are incomplete there 
disagreement, committee will screen answers and decide answer agree print 


various viewpoints. 


All questions will the property the Association. The questions which are not printed 
will circulated the above committee and answers sent the correspondent privately. 

Authors questions will remain anonymous readers while authors answers may remain 
anonymous request. general, will better have names authors answers. 
Authors both questions and answers should give name and company affiliation and submit 
them to: Vande Bogart, 836 South Michigan Ave., Chicago, Illinois. 
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PERSONALS 


Shultz, for 17% years paint 
chemist with The Texas Company 
and recently corrosion engineer with 
Natasco, has contracted with the 
Arabian-American Oil Company, 
Saudi Arabia, its chief corro- 
sion engineer for all operations 
the Near East. Mr. Shultz departed 
for Dhahran, Saudi Arabia, Novem- 
ber 15. 

His work will cover the entire 
paint and protective coating prob- 
lems and other control measures for 
refinery, marine equipment, pipe 
lines, homes and all other installa- 
tions. Crudes from the Saudi-Arabia 
wells are sour and extremely cor- 
rosive, Mr. Shultz reported, with 
sulphur content excess that 
found West 


John Dean has been appointed 
head the Industrial Chemicals 
Section, Development and Research 
Division, International Nickel Co., 
Inc. has been associated with 
the section since 1942. graduate 
Brown University, holds 
M.S. degree from that institution 
where specialized metallo-or- 
ganic chemistry. also holds 
Ph.D. degree from Columbia. 


Effective October 25, Norman 
Hamner, most recently with the edi- 
torial department The Houston 
Chronicle, became managing editor 
Wernett, who has held the position 
during the past two years. 

Hamner, prior service with 
the infantry the European Thea- 
ter during World War II, has had 
years experience the edi- 
torial, advertising and printing de- 


partments daily and weekly 
newspapers Louisiana and Texas. 
has been resident Houston 
since his separation from the army 
two years ago. 


George Purdy, formerly with 
General Chemical Company, has 
joined the staff the Tretolite Com- 
pany Research Laboratory St. 
Louis, Missouri. Mr. Purdy will en- 
gage investigation corrosion 
problems, and development and 
application corrosion inhibitors. 
the University Missouri, School 
Mines and Metallurgy, and 
member Alpha Chi Sigma. 


Hugh McDonald recently was 
appointed professor physical 
chemistry and chairman the de- 
partment chemistry, Loyola Uni- 
versity School Medicine, Chicago. 
had been professor chemistry 
and director the Illinois Institute 
Technology Corrosion Research 
Laboratory, Chicago. mem- 
ber the NACE board directors, 
representing the North Central Re- 
gion and chairman “Symposium 
Corrosion Principles,” for the 


1949 Conference. 


McFarland, technical director 
for Hills-McCanna Company, Chi- 
cago, has accepted appointment 
correspondent for the 
Light Metals Section. His interest 
non-metallic constructional ma- 
terials and the special information 
available him result the 
nature his company’s work 
expected material assistance 
those facing corrosion problems 
with these materials. 
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BOOK REVIEWS 


Introduction Metallic 
Corrosion 
Ulick Evans; Longmans, Green 
Co., Inc., Fifth Ave., New York 
Price, FOB New York, $3.25. 
Written primarily for use text 
teaching corrosion principles and 
methods prevention, the book ex- 
plains the fundamentals underlying 
which may used overcome 
these destructive forces. Effects 
corrosion various environments, 
stress and strain and structure are 
described. also outlines principles 
inhibition using soluble com- 
pounds and presents direct and 
simplified manner readily under- 
standable both student and expe- 
rienced scientist the theories elec- 
trochemical corrosion dissimilar 
metals with without applied cur- 
Consideration also given 
the various mechanisms corrosion 
prevention present use with de- 
tailed tests for their efficacy. The 
book definite value engineers 
and students needing better under- 
standing the science corrosion. 


sustaining Association memberships: 


Laclede Gas Light Company, St. Louis, Mo.. 
Myers, E., Company, Chicago, Ill. 

National Aluminate Corp., Chicago, 
Plastic Lining Corp., Chicago, 


NEW CORPORATE AND ASSOCIATE MEMBERS 


Following list new Corporate and Associate members who have joined NACE during the 
period from October November 16, 1948, bringing 247 the number these types 


Corn Products Refining Company (Chemical Division), Argo 
Crane Company, Chicago, 
Creole Petroleum Corp., Caracas, Venezuela, A., Jan. Ist 


Electric Instruments, Construction 
and Operating Principles—A Manual 


Available from Distribution Section, 
Adv. Sales Promotion Div., General 
Electric Co., Schenectady 
Per copy, $1.00. 


Purpose this manual con- 
tribute the more effective use 
electric instruments explaining 
their operating principles and illus- 
trating the application these prin- 
ciples the instruments commonly 
used for electrical measurement. 
Structural features are described 
details sufficient for understanding 
function, although the manual 
not intended teach instrument de- 
sign, nor intended serve asa 
guide application. All basic elec- 
measuring instruments are 
treated and consideration given 
many special instruments evolved 
from the fundamental form. 
ment types considered: Permanent- 
magnet, moving coil, rectifier, ther- 
mocouple, moving iron—ammeters 
and voltmeters, synchroscopes, fre- 
quency meters, recording and spe- 
cialized 


Flournoy 

Amador 
Schoene 
Newton Rich 
Van Natta 
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NEWS 


NEW PRODUCTS, MATERIALS AND SERVICES 


Literature 


SEAMLESS TUBES and pipes 
sizes more than 
available before the war are being 
made International Nickel Co. 
its Huntington Works with 4000- 
ton extrusion press. 
clude nickel, Monel and other high 
inches and lengths feet, 


“HIGH-TEMPERATURE Cera- 
mic Coatings for Molybdenums,” 
Technical Report 1296, National Bu- 
reau Standards, Department 
Commerce, Washington 25, 
letails results tests seeking 
find coating useful temperatures 


THICKNESS DETECTOR im- 
proved include such features 
adjustable frequency modulation 
facilitate measurement from one side 
seriously corroded equipment 
announced Branson Instruments, 
Inc., Danbury, Conn. The original, 
duced two years ago. 


DATA SHEETS showing fatty 
acid components the most com- 
monly used fats and oils, color 
standards comparator and tempera- 
ture conversion tables are offered 
the Hardesty Co., Inc., Los 


Angeles 22, Calif, 


LOW-TEMPERATURE 
ties 18:8 Chromium-Nickel Steel, 
Technical Report 1285, National Bu- 
reau Standards, Department 
Commerce, Washington 25, C., 
covers tests the mechanical prop- 
erties austenitic 18:8 chromium- 
nickel steels temperatures down 


—188° 


INCREASED LABORATORY, 
operating and warehouse space will 
provided new San Antonio, 
Texas, unit the Haering 
Co., Inc. 


RED LEAD Primers for Atmos- 
pheric Exposure, Technical Letter 
No. the Lead Industries Asso- 
ciation, 420 Lexington Ave., New 
York 17, Y., gives eleven for- 
mulas. 


SIX-TON CLAMPS chro- 
mium-nickel stainless steel have 
been used hold, lower and lift 
stainless steel plates inch 
inches thick during 
Corporation’s Homestead Works. 
use thirteen months, the clamps 
though they are lowered into the 
acid and remain immersed from 
minutes for each plate. 
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MINIATURE BALL bearings 
the subject catalog the Min- 
iature Precision Bearings, Inc., 
Keene, More than types 
standard miniature ball bearings are 
listed. 


Goodrich Tuscaloosa, plant 
now under construction designed 
for lining with rubber tank cars and 
other containers used the trans- 
portation chemicals. 


SINCLAIR REFINING Compa- 
ny’s ultra-modern research and de- 
velopment laboratories Harvey, 
Ill., were opened October 22, In- 
cluded are nine buildings providing 
215,000 square feet floor space, 
covering acres 38-acre site. 


“PREVENTING CORROSION 
Export Packaging” new, il- 
good export packaging Dearborn 
Chemical Company, 310 Michigan 
Ave., Chicago Ill. Copies are avail- 
able through the Chicago office. 


ATLAS ENGINEERING Works, 
Houston, will exclusive world- 
wide sales agency for the “Dread- 
naught” line oil well exploratory, 
producing and drilling equipment. 
The equipment made Beau- 
mont, Texas, the Beaumont Iron 
Works Co., the 
American Locomotive Co. 


CHEMICAL ANALYSIS 
Metals document entitled “Recom- 
mended Practices for Apparatus 
and Reagents for Chemical Analysis 
Metals” has been developed 
ASTM Committee E-3. Detailed 
descriptions recommended equip- 
ment and for preparing standard 


solutions are included and the data 
are considered very helpful chem- 
ists and analysts using ASTM meth- 
ods. Copies can obtained from 
ASTM Headquarters, 1916 Race 
Philadelphia Penna. 


STANDARD PRODUCTS 
corrosive and high temperature 
ice comprising about 200 items are 
included International Nickel 
Co., Inc., catalog “Standard Special- 
ties” available from the company’s 
Wall Street, New York, offices. 


STAINLESS STEEL valves, 
cessories and fittings are catalogued 
new Cooper Alloy Foundry Co. 
publication. Copies may obtained 
from the company’s Hillside 
offices. 


SILICON-BRONZE 609 self- 
tapping corrosion resistant screws 
have been developed the Bridge- 
port Brass Co., Bridgeport Conn., 
for outdoor construction. They are 


being offered with tensile strengths 
from 80,000 100,000 psi. 


LIST periodicals, guides and 
other publications nickel alloys, 
stainless steels and nickel cast irons 


offered International Nickel 
Co., 607 Wall Street, New York. 


Reprints the article Management 
formation Cathodic Protection Buried 
Metallic Structures Against Corrosion 
the Correlating Committee Cathodic 
Protection are now available small quan- 
tities. This reprint which was originally 


published the September, 1948, issue 
CORROSION may purchased from the 
Association lots ten more cost 
ten cents Orders should ad- 
dressed to: National Association Cor- 
rosion Engineers, 905 Southern Standard 
Building, Houston Texas. 
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ATMOSPHERIC CORROSION 


Effect Weathering Various Rot- 
proofing Treatments Applied Cotton 
Tentage Duck. Rot-proofing Efficacy 
Mixtures Metallic Naphthenates. 
Res., 25, No. 92-109; No. 209-220 
(1947). 

Loss breaking strength weather- 
ing cotton duck treated with numer- 
ous rotproofing agents including copper, 
mercury and zinc naphthenates, cupram- 
monium and mineral khaki was 
case that the untreated fabric. Petro- 
leum base waxes added the rotproof- 


ing treatments usually increased the 
breaking strength loss but 
loss rotproofer leaching. The weath- 
ering characteristics cotton duck treated 
with copper zinc naphthenate contain- 
ing mercury naphthenate 
mercury naphthenate, and the effect 
weathering the rotproofing efficacy 
these treatments, judged the soil 
burial method, have been investigated. The 
presence the mercury compounds re- 
duced the loss copper during burial and 
did not affect the weathering properties 
the treated fabrics. Binary and, 
even greater extent, ternary mixtures 
different naphthenates showed general 


Abbreviations the end abstracts indicate source abstract and contributor; and are 


follows: 


Aeronautical Review, Institute Aeronautical Sciences, Inc. 


The Abstract Bulletin, Aluminum Laboratories, Ltd. 

Journal, American Water Works Association 

Library Review, Battelle Memorial Institute Library 

Bulletin; British Non-Ferrous Research Association 

Calco Chemical Division, American Cyanamid Corp. 

Chemical Engineering, McGraw Hill Publishing Co. 

Consolidated Edison Co. New York, Inc. 

Electrical World, McGraw Hill Publishing Co. 

General Petroleum Corp. California 

The International Nickel Co., Inc. 

Institute Petroleum 

Metallurgical Abstracts, Institute Metals, London, Eng. 

Metals Review, American Society Metals 

National Bureau Standards 

Refrigeration Abstracts, American Society Refrigeration Engineers 

Revue Matallurgie, Paris, France 

Current Literature Relating the Paint, Colour, Varnish Allied 

Industries, Research Association British Paint, Colour Varnish Manufac- 
turers, London. 

Technical Data Digest, Air Materiel Service Section 

Universal Oil Products 


Current Technical Literature, Bell Telephone Laboratories 
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greater resistance attack than did sam- 
ples containing the same percent metal 


How Much Zinc Does Pole-Line Hard- 
ware Carry? Barmack, Elec. Light 
Power, 26, 68-73 (1948) Feb. 

Discusses specifications for zinc-coating 
the above and gives data the effects 
face treatment and application coat- 
ing thickness and weight/sq. ft. Extensive 
charts give results stripping tests. Sug- 
gestions are offered toward the solution 


the problem longer-life hardware. 
—BLR. 


BEARING CORROSION 


Study the Kinetics Bearing Cor- 
rosion and Oil Oxidation: Correlation 
Various Test Methods. Hugh Lehman 
Kermit Herndon, Eng. Exp. Sta. N., 
Ohio State Univ., 20, 45-52 (1948) Feb. 

Outlines method graphical analysis 
for the corrosion curves exhibited the 
MacCoull Bearing Corrosion Tester. Ap- 
plication such widely differing test 
methods the Indiana Stirring Oxidation 
Test and the oxygen-absorption method 
cates existence method correlating 
the extensive bearing-corrosion 
oxidation data the literature. ref.— 


CHEMICAL CORROSION 


Corrosion Phenomena Steel Gas 
inders. Steyaert, Natuurwetensch. Tijds., 
24, 233-240 (1942); Brit. Absts., BI, 
(1947) Jan. 

Corroded steel gas cylinders contain 
sulfocyanide, iron sulfide, carbon, 
sulfur, ferrous sulfate, ferric sulfates, iron 
oxides and carbonates, and also ferrous 
cyanide and/or ferric cyanide, but Prus- 
sian-blue corrosion caused HCN, 
and HeO. HCN removes the 
protective film the steel and facili- 
tates corrosion. Corrosion can reduced 
total elimination HCN and H.O, 
and complete desulfurization desirable. 
these precautions and can further re- 
duced coating surface with zine 
aluminum.—I NCO. 


Phenol Accelerator Corrosion 
Lead. Sandmeier, Translated extract 
from Technische Mittetlungen der 
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Telegraphen-und 
tung, 1944-1945; original article 
Recognition the Nature and Cause 
Damage Lead Cable Sheathing 
French and German). 

Reviewing available evidence 
detail, the author concludes that 
corrosion lead the action phenol 


Industrial Handling Fluorine. Ralph 
Landau Rosen, Ind. Eng. Chem, 
39, No. 281-288 (1947). 

The unusual physical, 
fluorine are summarized, and its compara- 
tive heats reaction and its effect 
stances tabulated. schematic flow dia- 
gram used study the latter various 
pressures shown. Dilute pure 
fluorine have substantially different prop- 
erties, while nickel, Monel metal, alumi- 
nium, magnesium, and metal fluorides 
their highest valence states have excel- 
lent corrosion properties. Unexplained in- 
hibited reactions sometimes occur. Stand- 
ard extra-strong iron pipes for atmos- 
pheric, and nickel and Monel-metal pipes 
for greater pressures are recommended 
for conveying, using 
Flange joints, with soft copper, aluminium, 
Teflon (tetrafluoroethylene) gaskets 
may used for while 
valves with Teflon seating element and 
Monel metal nickel mating element 
are recommended, welded silver (not 
soldered into the line. Instruments, 
compressors, etc., must selected with 
great care. Storage hazardous, requires 
thick Monel-metal nickel containers. 
Safety precautions, efficient treatment 
for burns and successful disposal methods 
are described. Fireproof neoprene 
successful protective fabric—MA. 


Screening Device For Slurries Or- 
ganic Chemicals. Kern Others, 
Field Info. Agency, Tech., Final Report No. 
1012, pp. (1947). 

high capacity screening device for 
slurries organic chemicals has_ been 
developed for removing grit 
particles from slurries. Where applicable 
has distinct advantages over vibrating 
screens, jet screens, fine grinding mills, 


Surface Effects During the Annealing 
70-30 Brass. Jenkins, Metals, 
73, No. 11, 641-665 (1947) July. 

After reviewing the underlying 
culties bright annealing brass, author 


But 
ui 
car 
Tee 
Tes 
eee 
dif 
Ne 


rwal- 
titled 
se of 


some 


hem., 


cor- 
t on 
sub- 
dia- 
rious 
pure 
umi- 
xcel- 
and- 
nded 
ium, 
vhile 
and 
nent 
(not 
ents, 
with 
ners. 
nent 
hods 


Or- 
hers, 


No. 


for 
arse 


thor 


Here’s important corrosion protection news for you. GALVO-LINE, 
revolutionary new type magnesium anode developed Dow. 


flexible, continuous, magnesium ribbon anode, cored over 
its entire length prevent segregation and provide lasting electrical contact. 
It's the most powerful the magnesium galvanic anodes—develops three 
seven times more current flow per pound anode metal installed. With 
current requirements are minimum because the current 
source Jine rather than point—current distributed more uniformly 
and utilized more efficiently the protected structure. 


But not all. Look the picture above and you'll see how installed simply, 
quickly, and considerably less cost than conventional anodes. For pipe lines for example, 
can installed mechanically means truck tractor-driven wire-laying plow fed from 
reel GALVO-LINE mounted the plow truck. 


versatile, too! makes the magnesium anode practical for use relatively high 
resistance soils. low resistance environments exerts powerful polarizing action which tames 
corrosion quickly paves the way for smaller, cheaper, long-term installation. And flexible 
... GALVO-LINE can bent and formed conform the geometrical requirements variety 
different applications. 


Get the Dow. 


MAGNESIUM DIVISION 


THE DOW CHEMICAL COMPANY MIDLAND, MICHIGAN CHEMICALS 


New York Boston Philadelphia Washington Cleveland Detroit Chicag AND AGRICULTURE 
St. Louis ¢ Houston ¢ San Francisco « Los Angeles « Seattle Ki 
Dow Chemical of Canada, Limited, Toronto, Canada 
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describes experimental work assess 
importance the various factors. Anneal- 
ing under pressure cracked ammonia 
restricted loss zinc from the surface, 
but did not prevent staining, owing, 
was found, the evolution gases 
largely originating from lubrication resi- 
dues not removed during degreasing. 
vacuo this did not occur but appearance 
was modified loss zinc. Author advo- 
cates process which has given satisfactory 
results semi-production scale with 
brass coils. Discussion 
36, No. 216, 318-320 (1947) 


Metallic Contamination Foods. 
Janson Allen, Canad. Chem., 24, 
No. 389-391, 394 (1940). 

Metallic contamination foods may 
result discoloration (e.g., iron 
ned beet), impaired flavor (copper 
iron milk products), toxicity. 
tabulated summary shows observed varia- 
tions the natural copper, zinc, and 
arsenic content food products. Con- 
siderable amounts tin, aluminum, and 
zinc may derived from food containers 
and trays made from tinplate, aluminum, 
galvanized 


Materials Construction for Chemical 
Equipment. Brochure Published Mc- 
Graw-Hill Publishing Co., New York 
pp. (1947). 

good deal the material this pub- 
lication has already appeared Chemical 
Engineering, Nov., 1946. includes ar- 
ticle gasket materials; list metals 
and alloys, plastics, ceramics and other 
materials available the 
dustry with American manufacturers; and 
long table showing the behavior 
metals, etc., towards large variety 
chemical compounds (this part con- 
siderably extended compared with the 
original). Very wisely, the compilers point 
out that “corrosion involves many more 
variables than this any table can pos- 
sibly recognize” and add that the data 
given should used only guide. 


New Developments the Sulfite (Wood 
Pulp) Industry, Pulp Paper Mag. (Can- 
ada) 48, No. 79-84 (1947). Brit. Abst., 
139 (1947) May. 

review covering barkers, 
pulping and pulp washing practice, screen 
room developments, blow heat recovery, 
drying pressure rolls and the Flakt 
process, multi-stage bleaching process and 
use rubber and nickel-chromium 


alloys containing molybdenum, tungsten 
and iron for contact with chlorine 
bleaching 


“Impossible” Glass. Sci. 
No. (1948) Jan.; Sci. American, 
178, No. (1948) Feb. 

new glass, the first ever known 
resist hydrofiuoric acid announced 
the American Optical Co., result 
research carried for the atom bomb 
project. One application may substi- 
tution for platium and gold retort 
laboratory work 
acid. Results immersion tests the 
new phosphate glass, which contains 
sand, are popularly presented. damage 
was shown after 5000 hrs. immersion, 
whereas ordinary glass turned chalky 
mass within few 


COATINGS 


Determination the Thickness Ano- 
dised Layers Aluminum and Aluminum 
Vollmer, Metallschutz, 18, 37-41 
(1942); Paint Tech., 12, No. 142, 406 

The procedure dissolving the coating 
mixture aq. phosphoric acid and 
(found preliminary experiments 
not attack the metal appreciably) 
80° and determining the loss weight 
agreeing within 2-4% with metallo- 
graphic measurements. This acid mixture 
recommended for large-scale removal 
such anodised layers, and for the removal 
layers produced chemical means.— 
RPI. 


Drawing Wire and Bar Stock Made 
Easier Phosphate Coating. Schmid, 
Stahl Eisen, 62, 968-972 (1942). 

Nature beneficial effect phosphate 
coating forming operations 
basis precision-drawn tubes, oil absorp- 
tive capacity phosphate coatings related 
their thickness, and permanent defor- 
mation phosphate coatings are studied. 
There general discussion replica 
technique for microscopic study and plas- 
ticity phosphate coatings, phenomena 
adsorption, experimental data the 
drawing phosphate coated steel wire 
with oil emulsions and soap powder, and 
data usefulness this coating the 
cold drawing special-section steel bars. 
Photomicrographs shown.—I NCO. 


Coatings Hardened Synthetic Resins 
Anti-corrosive Materials. Petrov 
Vassilieva, Prom. Org. Khim, 
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FECTIV 
CORROSION PROTECTION 
for Oil Storage Tanks PAYS OUT! 


Adequate 
protection 
against corrosion 
not obtained just 
applying any 
tective The service 
which the tank used must 
considered; the tank must 
thoroughly cleaned, and then should 
carefully inspected experienced 
corrosion engineers. The surfaces pro- 
tected should then properly prepared, 
primed, and, finally, sealed with coating 
signed give maximum protection each tank 
section from the particular type corrosion encountered 
therein. 


NATASCO assures maximum protection equip- 

ment and investment because: 

Natasco engineers make careful preliminary survey 
every job. 


Trained and experienced Natasco crews thoroughly pre- 
pare the tank surfaces before applying the priming coat. 


Natasco engineers select the Natasco coating designed 
for maximum protection in each vulnerable area: Bot- 
tom, lower outside ring, B.S. section, vapor space and 
underside deck. 

Every Natasco job guaranteed give satisfactory 
service. 


The NATASCO Company has com- 
plete line field tested protective 
coatings, competent staff experi- 
enced tank corrosion engineers, trained 
application crews and equipment de- 
signed for just one purpose, 
tank preparation and coating ap- 
plication. 


FOR COMPLETE 
WRITE 
CALL 


COMPANY 


“Keeps new tanks makes old ones do” 


GENERAL OFFICES: CALIFORNIA REPRESENTATIVE: 
THE NATASCO COMPANY COAST CONTRACTORS, LTD. 
POST OFFICE BOX 1318, TULSA, OKLAHOMA SLAUSON, MAYWOOD, CALIFORNIA 


NH-48-2 


rican 
\no- 
ight 
ied. 
lica 
ena 
E ATAS C0 | 
irs. 2 


CORROSION—-NATIONAL ASSOCIATION CORROSION 


No. 48-9 (1940); Peint. Pig. Vernis, 17, 
No. 208 (1941). 


Resols are the best materials for the 
production coatings resistant aqueous 
acids. They must stoved 16° The 
addition plasticisers lowers their chem- 
cal resistance.—RPI. 


Rust-Preventive Coatings for Steel, and 
Miscellaneous Paints and Varnishes. 
Naval Tech. Mission Europe, Off. Tech. 
Serv. Report PB. 3583 (1945); Board 
Trade, German Division, 4525/47. 

report dealing with the manufacture 


Germany rust-preventive coatings.— 


Moisture-Proofing and Fungi-Proofing 
(Tropicalizing) Medical Department 
Equipment. Off. Tech. Serv. Report PB. 
62801 (1945), pp.; NPVL Absts., No. 128, 
310 (1947). 

This bulletin deals with the failure 
medical department equipment tropical 
zones, the causes these failures, and 
the means whereby the failures may 
averted overcome. The 
cussed are primarily expedients. descrip- 
tion moisture, fungi, salt, air, insects, 
and their part equipment breakdown 
presented. Prime consideration given 
the treatment electrical equipment 
and the treatment other materials 
considered briefly. The technique ap- 
plication fungicidal lacquer presented 


Exposure Tests Coated Steel Panels. 
Jukkola, Off. Tech. Serv. Report PB. 
30523, pp. (1943); Absts., No. 
127, 284 (1947). 

Results exposure tests steel panels 
surface-pretreated with (a) non-rusting 
phosphate coating, flash-electroplated 
with zinc, and (b) iron 
phosphate coating, are reported.—RPI. 


Relation Between Base Metal and Film 
Basis for the Corrosion-Preventive 
Action Protective Coatings. Jordan, 
Reichsamt Chem. Ber., 
Pruf-Nr., 15, 125-53 (1942); PB. 52011; 
Chem. Absts., 41, No. 19, 6417 (1947). 

Porosity, permeability water and 
steam, condition the 
passivation with phosphoric acid, the re- 
actions the surface, protective film 
junction, the influence the binder, the 
substitution synthetic binders, and pro- 
tection sea water and milk cans are 


considered.—RPI. 
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Transparent Oxide Coatings Protects 
Aluminum Surfaces. Machinist, 
No. 167 (1948) Feb. 12. 

cess, immersion method protecting 
natural color. The transparent oxide coat- 
ing resembles clear glaze, though not 
taining substantial silicon, 
the surface the metal darkens slightly. 
Coatings have good abrasion resistance, 
finger marks, ordinary handling and high 
temperatures. Process consists im- 
mersing cleaned aluminum into hot solu- 
tion, then rinsing. Coating can used 
paint base. Announced Technical 
Processes Div., Colonial Alloys Co, 


Primers for Ferrous Metals 
mospheric Exposure. New England Paint 
Varnish Production Club, Am. Paint 
Conv. Daily, 30, No. 6A, 5-7 Ibid, 
31, No. 6B, 34-36 Brit. Absts., 
170 (1947) June. 

program has been for 
studying the protection ferrous metal 
atmosphere with specimens facing south 
45°. Flat mild-steel panels and angle 
iron 3-12 in. specimens will 
used. Fifty-eight primers will investi- 
gated. Detailed formulations 
One top-coat will the first instance 
used over entire series, but 
panels will supplemented other top- 
coats. Diagram exposure racks and 
details climatic conditions site are 
NCO. 


Protective Metal Coating. Auto. Eng, 
37, No. 484, (1947). 

been described report PB-22825 the 
Naval Technical Mission Europe. 
The coating consists mixture wool 
fat, china-wood oil, natural resin, white 
spirits, and soluble dye. effective 
against rust, corrosion, and salt water, 
does not melt when exposed the direct 
rays the sun, and can removed 
washing 


The Plating Plastics. Brit. Plastics, 
18, 428-432 (1946). 


roughening and the removal 
and grease, the coating 
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CORROSION 


ONE OPERATION, this ma- 
chine delivers double-bar- 
reled knockout soil corrosion. 
applies TWO coats enamel 
TWO layers J-M Asbestos 
can assembled. 


This double protection ina sin- 
gle operation means installation 
savings, plus long-term mainte- 


This machine double wraps one 
operation. was developed especially for J-M 
Crutcher-Rolfs-Cummings Houston, Texas. 
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ASBESTOS Pipeline 


ENGINEERS 


operation 


nance savings, because J-M As- 
bestos Pipeline Felts are made 
time-defying, rotproof asbestos 
fibers. That’s why J-M felts are 
the most widely used material for 
guarding enamel against soil 
stresses and distortion. 

Get all the engineering facts 
and figures writing Johns- 
Manville, Box 


LIA 


a 


with metal can carried out metal 
spraying, vacuum deposition, metal eval- 
oration, cathode sputtering, brushing on, 
electrodeposition, chemical reduction 
processes. Usually chemical reduction 
processes, which gold, silver, copper, 
lead compounds are reduced form- 
aldehyde, are used basis for fur- 
ther deposition. most instances, the 
deposits render the plastic impervious 
water, oil, and other solvents, they are 
corrosion-resistant the inert base ob- 
viates electrolytic action, and 
crease the heat-resistance. The deposits 
are usually thicker and the method 
more expensive than plating metal, 
but there are many applications the 
production intricate and difficult shapes, 
and complicated conducting and non- 
conducting parts aircraft work, 
which the method cheaper than elec- 
troplated 


Study the Dielectric Strength 
Paint, Varnish and Lacquer Films. 
Paint J., Conv. Daily, 32, (1947) Nov. 

Describes apparatus and standard tech- 
nique developed. Presents extensive test 
results for different organic films steel, 
copper, tin, aluminum, nickel, Monel, and 
Inconel. The latter the rolled and an- 
nealed state proved most suitable. Work 
planned determine whether the base- 
metal composition has any effect other 
than that due its surface 
BLR. 


New Wire Fabric Process Developed 
Southwell. Tool Engr., 19, No. 
(1948) Jan. 

News item mentions new process for 
making unwoven fabric wire bonded 
with plastic which welds the joints and 
protects the wire against corrosion.— 
INCO. 


The “Protecta-Tin” Treatment Tin- 
plate. Tin, 3-5 (1947) Dec. 

thin oxide film tinplate prevent the 
discoloration cans sulfur-containing 
process which resulted the tinplate be- 
ing protected against rust 


Action Water. Van Loon, Chim. 
Peint., No. 10-11, 308-310 (1946). 

general discussion the sorption 
water paint films. The difficulties that 
arise interpreting the quantitative re- 
sults, when applied complex 


material oil film, are explained 
originating the phenomena oxida- 
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tion and gelation which are 
throughout the life the The 
eral conclusions that have been 
rate and maximum amount sorp. 
tion and leaching are that these are 
pendent upon the thickness and age the 
film, nature drier, nature medium 
and pigment. Fresh films sorb less water 
than aged films, and the sorption 
passes through maximum.—RPI. 


Test Methods for Evaluating Pain 
witz, Am. Paint J., 32, 67-68 (1947) Dec. 

Several test methods for determining 
the mildew-resistance paints were in- 
tory for laboratory evaluations paint 
fungicides. method presented 
was found give reproducible test re- 
sults days that correlated with 
results exposures painted 


Machining and Finishing 
—Recommendations for Magnesium Al- 
loys. Mech. World, 122, No. 3168, 
(1947). 

ishing techniques recommended for mag- 
nesium alloys the Stewart Die-Casting 
Division, Stewart-Warner Corp. Finishing 
methods discussed 
treatment, and painting— 
MA. 


Corrosion Protection (of Aluminum 
Rivets). Metal Ind., 70, No. 16, 268 (1947). 

Tests were carried out find the best 
method protecting milled aluminum 
alloy rivet heads against corrosion. Test 
specimens were two Alclad sheets, 
0.125 in., riveted together with six 
eight in. countersunk rivets. num- 
ber protective treatments were applied 
the rivet heads. Chromic acid was the 
best corrosive inhibitor the acids; 
the waxes, paraffin offered the best pro- 
tection against salt 


Degreasing: Applications Synthetic 
Wetting Agent (Teepol X). Metal 
70, No. 23, 425 (1947). 

The improvements aqueous degreas 
ing effected the use Teepol are 
described.—MA. 


Painting Aluminum Alloys. Metal 
71, No. 14, 287 (1947). 

ments necessary the metal surface be- 
fore the application paints 
base 
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PROTECTIVE COATINGS? 


That the problem... here the solution! 


Typical Chemical Industry Uses 


COATING DESCRIPTION AND USES 


CHARACTERISTICS EXPOSURES 


A single solution, general maintenance coating for 


alkalies and salts, Pipe lines, storage tanks, struc- 
tural steel, galvanized iron, fume ducts, blowers, 
hoods, fans and Zeolite water softening units. 


concrete and metal surfaces exposed to corrosive 
#33 fumes, condensation and spillage of dilute acids, 


General plant exposure to fumes and spillage of acids, : 
alkalies, salts and many other corrosive chemicals. 
Exterior: weathering, salt air, chemical fumes. 


A three component system recommended as an 


interior lining for steel and concrete storage tanks, 
# 23 tank cars, and process vessels. Prevents corrosion 


of the surface. Prevents iron or calcium contami- 
nation of the contained product. Resists abrasion, 
non-toxic to food products, easy to clean. 


Various salts, 
hyde, alcohols, g 
beverages, and 


A three component coating recommended for use 


concentrations. Used for lining sodium hypochlor- 
ite tanks, hydrochloric acid tanks, sulfuric acid 
tanks, liquid fertilizer and distribution tanks. 


in exceptionally severe conditions. Specially for- 
# AA mulated to resist acids at higher temperatures and 


Sodium hypc 
ammonium 


stant immersion in concentrated salt or alkali 
#5 h solutions at temperatures up to 230° F. Particu- 


corrosio 


A three component system recommended for con- 


stant immersion at temperatures up to 180° F. 
# 3] Excellent for dilute or concentrated solution. Used 


for lining stationary tanks, clarifiers and thicken- 
ers, ammonium nitrate and potassium chlorate 
storage tanks and equipment. 


potash 
rate, ammon- 
ium sulfate, potassium chlorate. 


A three component system recommended for con- 


larly satisfactory for strong alkalies, such as 70% 
sodium hydroxide. No. 55 is not recommended for 
food products. 


and how 
them fully 


resistance... 


Hot caustic soda solutions, calctum and magnesium 
chloride, salt solutions, potassium chlorate. é 


line 


Since 


these causes 


tries, as in 
individual 


have been prepared 


for each. 


for 
Your Ccpy. 
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AMERCOAT Protective Coatings are remarkably versatile in their 
inherent chemical resistance and non-contaminative properties. 
Yet, no single protective coating formula can provide maximum 
surface protection under all conditions, without compromise on 
some desirable quality. Therefore, AMERCOAT formulas are 
designed for specific uses in industry. They range from specialized 
linings for chemical and food tanks to general maintenance coat- 
ings for metal or concrete surfaces. Each provides maximum 
protection in its field. 


Chemically inert, tougher and much more durable than conven- 
tional paint, these remarkable AMERCOAT Coatings are easily 
applied by brush or spray to metal, concrete or wood. They dry 
quickly and are extremely resistant to abrasion. 


AMERCOAT DIVISION 


AMERICAN PIPE AND CONSTRUCTION CO. 
Dept. Box 3428, Terminal Annex, Los Angeles 54, Calif. 
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New Elastic Synthetic Builds Extra- 
Thick Protective Coating. Month. Rev., 34, 
No. 11, 1298 (1947). 

United Chromium, Inc. announces Uni- 
chrome Coating 218, which can built 
extra-heavy thicknesses, and pri- 
marily designed insulate 
electroplating racks. contains 100% 
solids, with nothing evaporate. 
baking synthetic, applied dipping 
spraying, and upon curing 350° be- 
comes sleek, elastic coating. some 
racks thicknesses inch can 
achieved within hrs. areas where 
such degree protection desirable. 
was found withstand mechanical 
abuses without chipping, tearing, lift- 
ing from equipment which applied, and 
variety strong chemicals addition 
hot cleaning solutions and all plating 


Metal Spraying Processes. Machinist, 
(Eur. Ed.) 91, No. (1947). 

The types spraying guns used the 
metal-spraying process, the use spray- 
ing powders, and the liquid process 
applied tin, lead, cadmium, zinc, alumi- 
num-silicon alloy, aluminum, 
are described. The British argument that 
high quality not possible with high- 
speed spraying contrasted with the 
American argument 
spraying uneconomical and results 
greater percentage oxide the coating. 


Studies Anti-Corrosive and Anti- 
Fouling Coating Systems for Ship Bot- 
toms. Bakelite Corp. OSRD Report No. 
6649. 306 pp. (1946) Jan.; Prev. Deteriora- 
tion Abst., No. Lac (1947). 

Studies anti-corrosive and anti-foul- 
ing coating systems carried from Nov., 
1940 Aug., 1945 are reported. Sand- 
blasting the best cleaning method for 
ship bottoms. effective wash primer, 
containing polyvinyl butyral resin, phos- 
phoric acid, and chromate pigment, 
was developed. The best anti-corrosive 
coatings contain vinyl resins 
lead low-solubility chromate pigments. 
new class highly effective anti- 
fouling coatings was developed, contain- 
ing higher proportion toxic ingredi- 
ents and matrix high polymer syn- 
thetic resin, such vinyl resin. 


Aluminum-Coated Steel May Offer Ad- 
vantages for Many Products. Prod. Fin., 
11, No. 58+ (1947). 

Aluminum coated steel now being 
produced hot-dipping process the 
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American Rolling Mill Co. The finish 
soft and satiny, but brighter “extra 
smooth” grade also available. The 
weight coating 0.50 both 
in. per side. The material withstands 
2000 hrs. 20% salt spray 95° 
(35° C.). shows discoloration below 
about 900° (480° C.), and destruc- 
tive scaling below about 1600° (871° 
Tests have been carried out car ex- 
haust pipes, domestic-range oven liners, 
circulating boiler parts, etc. 


Modern Trends the Protective Coat- 
ings Industry. Wiggam,Paint, Oil, 
Chem. Rev., 110, No. 17, 16+ (1947). 

The production figures over number 
years the various types finishes 
are analyzed and the relative demands for 
oil and varnish paints, etc., are discussed. 
The trend towards the use synthetic 
resin and polymer lacquers for industrial 
some the newer synthetic coating 
materials (e.g., polyvinyl 
vinge-chloride, polystyrene, etc.) ap- 
pended.—RPI. 


Protecting Mill Equipment with Hard 
Facing (Hastelloy CHF). Wilson, 
Tron Steel Eng., 23, No. 63-66; discussion, 
66-67 (1946). 

Examples are given the use 
Hastelloy CHF for hard-facing 
equipment. This nickel-base alloy, 
Brinell hardness 210 (work-hardening 
about 400), non-scaling and heat resist- 
ing, with low friction and high tensile 
strength and ductility; may welded 
electrically with 


Laboratory Evaluation Corrosion- 
Resistant Pigments and Vehicles. Zahn, 
Paper before Symp. Corrosion Resist- 
ant Paints, Brooklyn 
May 1946; Paint, Oil Chem Rev. 
No. 16, 6-9 (1946); Am. Paint No. 42, 
68-69 (1946); Corrosion, No. 233-240 
(1947) May. 


Negative potentials between 
steel panel and tap water indicate that 
corrosion occurs. The effects variables 
influencing this potential 
gated well the change potential. 
Curves for typical porous and non-porous 
coatings were obtained. the time 
drying porous coating before subject- 
ing test was increased, the curve 
became similar that non-porous 
coating type. One vehicle 
its corrosion protection was 
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right the start... 


FIELD SERVICE: The Barrett Pipeline 
Service Department and staff Field 
Service men are equipped provide 
both technical and on-the-job assist- 
ance the use Barrett* Enamel. 


THE BARRETT DIVISION 
ALLIED CHEMICAL DYE CORPORATION 
Rector Street, New York 


*Reg. U.S. Pat. Off. 


the construction corrosion-proof 
pipelines, experience has demonstrated 
the economy adopting effective 
protection system. 

The use Barrett* coal-tar enamel 
assures the economy your investment 
and eliminates the necessity few years 
digging up, cleaning, repairing and 
recoating pipeline that was improperly 
protected when put into the ground. 

Because coal-tar enamels provide stable 
insulation steel pipe, fewer Cathodic 
Protection installations are needed, thus 
reducing capital investment and requiring 
minimum amount electrical current, 
maintenance and amortization annually. 

Barrett* coal-tar enamel, which possesses 
high dielectric strength, provides constant, 
uniform and long-lasting 
stable underground in- 
sulation, and retains 
electrical stability over 
long period years 
and under varying condi- 
tions soil and climate. 


Ta 
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mented, another was unchanged, The 
finish and pretreatment the steel af- 
fected potentials greatly. Pickled and pol- 
ished steel were about the same; rolled 
steel was superior and sand blasted panels 
were inferior behavior. The order 
protection conferred surface oxide 
coatings was: cold-rolled finish 1.07 
mils, blue oxide surface 1.75 mils 
and straw-colored oxide surface 2.00 


Further Discussion Paper (on) Chem- 
ical Corrosion-Resistance Lead. Robert 
Ziegfeld, Corrosion, No. 347-348 
(1947) July. 

Ziegfeld discounts Uhlig’s warning 
the toxic effect corrosion lead 


Surface Activity Lubricants. 
Wilson, Shell Oil Co., Paper before AISE 
Ann. Conv., Cleveland, Oct. 1946; Iron 
Steel Eng., 24, No. 46-49; discussion 
50-54 (1947) Aug. 

Discussion the nature surface 
activity lubricants related friction, 
wear, and protection against corrosion. 


ref.—INCO. 


Some Properties Aluminum Flake 
Powders. Gunter Wendon, Paint Mfr., 
17, 373-379 (1947) Nov. 

Results investigation the ef- 
fects shape and dimensions the 
powders their behavior aluminum 
paint. Effect method manufacture 
shape and sedimentation characteris- 
tics was determined. 


Slaughter House “Tough Jobs.” 
Walter, Food Inds., 19, (1947) Oct.; 
Corros. Matl. Prot., No. (1947) 

Rusting iron coils, used refrigerate 
curing brine, prevented special cor- 
rosion resistant 


Protection Steel Pitch-Aluminum 
Paint. Peissi, Paper presented the 
Metallurgie, (1947) Oct. 

Pitch/aluminum paint with suitable fil- 
lers gave good results bridge for 
period 


Ten Years’ Outdoor Exposure Filled 
Asphalt Coatings Saturated Felts. 
Oliensis, ASTM Bull., 144, 32-41; dis- 
cussion, 41-48 (1947). 

Past exposure tests filled coatings 
have been made small rigid aluminum 
panels for relatively short periods under 
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artificially produced weathering conditions 
These tests have indicated 
all fillers improve the weatherability 
asphalt. Present paper presents test data 
for asphalts coated asphalt-saturated 
felt. The specimens were exposed out 
doors for approx. yrs., 
indicate that fillers stabilize the flow 
and thereby improve the life roofing 
cements which have relatively low 
softening point; but fillers not im- 
prove the crack resistance coatings 
which have high softening point and 
which not flow when unfilled. Various 
grades asphalt including those from 
Ark., Tex. and Venezuela were 
with and without fillers. The fillers used 
were dolomite, limestone, oyster shell and 
slate. 


Temperature-Resistant Ceramic- Base 
Coatings for Metals. Plankenhorn 
Terry Newkirk, Heat., 14, No. 
296-297 (1947). 

Summary Section Report No. 
the Department Ceramic Engi- 
neering the University 
MA. 


New Method Measuring the Thick- 
ness Thin Coatings Means X-ray 
Photographs. Regier, Off. Tech. Serv. 
No. 126, 278 (1947). 

The article introduces briefly the exist- 
ing methods measuring the thickness 
layers used coatings methods 
other than X-ray reflection and deals 
detail with new method which X-rays 
incident two angles the surface 
the layer are reflected from the coated 
body and their interference used for the 
measurement. case practical appli- 
cation this method and its results are 
described, 


Improvements (Hot-Dip) Tinning. 
Howard Rodgers, Iron Steel Eng., 24, 
No. 65-66 (1947). 

The hot-dip tinning process for cold- 
rolled steel strip has been improved 
the introduction vacuum feeding and 
electrolytic 


Organic Coatings for Corrosion Protec- 
tion. Seagren, Mellon Inst. In- 
dustrial Research, Paper, before Sym. 
Modern Metal Protection, Cleveland; 
abst. Steel, 121, No. 18, 124-126 (1947) 
Nov. 11; Corrosion No. 219-226 (1948) 
May. 
The effectiveness organic coatings 
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Every year, rust and corrosion exact 
terrific toll from industry billions 
dollars fact. But you can easily cut your 
tion—by using Koppers Industrial Protec- 
tive Coatings. 

For example, here’s how Koppers Bitu- 
protects metal, concrete mas- 
onry: Bituplastic not paint) coats ex- 
posed surfaces with tough film. This pro- 
tective film thick; three coatings Bitu- 
plastic build seamless, non-porous 
sheath nearly thickness—a sheath 
that not only resists water, but the assaults 
sun, salt air, condensation, atmosphere, 
weather, and acid alkaline fumes. 

Bituplastic one family Koppers 
Protective Coatings—all specifically form- 
ulated meet special conditions. Write 
about your particular corrosion prob- 
lems. 


*Trade-Mark Reg. U.S. Pat. Off. 


KOPPERS COMPANY, INC., DEPT. 1213T, PITTSBURGH 19, PA. 
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for protecting metals depends the con- 
tinuity, adhesiveness, 
bility the coatings well 
corrosion resistance. The effect mois- 
ture can minimized by: (1) reducing 
permeability the use special pig- 
ments, (2) decreasing the corrosive effect 
the permeating substance the use 
oxidizing pigments, such lead, 
(3) pretreating the metal, e.g., phos- 
phating, (4) retarding corrosion the 
use pigments which are anodic with 
respect the metal Dissimilar 
metals contact with each other, struc- 
tures submerged water, complex 
structural designs which are difficult 
coat well hinder satisfactory protection 
organic coating. 


Permeability and Corrosion Protec- 
tive Coatings. Siddall, Corrosion, 
No. 78-84 (1946) Jan.; Abst., No. 
125, 237 (1947). 

The relationship mol. size and shape, 
and chemical behavior, 
meability film one the impor- 
tant features governing its effectiveness 
for protection substrates against at- 
tack, and should considered, 
resistance chemical attack, the 
selection vehicles for protective coat- 


Protective and Decorative Finishes for 
Cast Aluminum. John Stobie, Mod- 
ern Metals, No. 14-19. 

Reviews the mechanical, chemical, elec- 
trochemical, and organic finishes available 
for cast aluminum. 


Paint Mfr., 17, 383-385 (1947) Nov. 

which zine functions anti-corrosive 
pigment. Begins with review the 


Porosity Electrodeposited Metals, 
Research Project No. I.—Bibli- 
ography. II.—Critical Literature Review. 
Am. Electroplaters’ Soc., 34, No. 445-453; 
No. 568-576 (1947). 

The bibliography covers the period 
from 1887 early 1946. contains 226 
references, mostly published work, but 
few unpublished private communi- 
cations. represents the preliminary step 
the work A.E.S. Research Project 
No. and confined sources which 
make explicit contributions the specific 
study the nature and causes the 


porosity which seems systematic 
occurrence metal electrodeposits. 
preliminary part A.E.S. Research 
Project No. preparatory 
mental and laboratory work. The early 
electrodeposited coatings given briefly, 
This followed discussion the 
ferroxyl 


Hot Plastic Paint. Aldrich, Paint 
Oil Chem. Rev., 110, No. (1947); 
Brit. Absts., BII, 217 (1947) Aug. 

are effective anti-fouling paints. The 
hulls are sand-blasted, sprayed with 
solution, and primed with 2-3 
coats anti-corrosive paint (2-3 mils 
thick); the plastic (at 135-150°) then 
sprayed thickness mils, The plastic 
must not sag hot sunlight sub- 
ject plastic flow under conditions 
use. copper used antifouling 


Application Microscope Techniques 
the Examination Paint and Varnish 
Films. Paint Notes, No. 116-24. 

survey the techniques for micro- 
scopical examination paint films. 


Electrolytic Resistance Evaluating 
Protective Merit Coatings Metals. 
Charles Bacon, Joseph Smith 
Frank Rugg, Bakelite Corp., Ind 
Eng. Chem. 40, 161-167 (1948) Jan. 

the examination over 300 test 
systems the electrolytic resistance or- 
ganic coatings immersed 
been found reliable for following 
protective behavior and 
coating life, generally, less than one 
fifth the time required the usual 
exposure tests based visual observa- 
tion. These results are consistent with 
the assumption that the protection offered 
underwater coatings determined 
the ease passage corrosive materials 
ions through the coating the cor- 
rodible metal surface, and that this dif- 
fusibility turn related the elec- 
trolytic resistance the coating. 
measuring coating resistances the stand- 
ard method for determination the in- 
ternal resistance batteries was em- 
ployed, the voltage being 
means electronic potentiometer. 
only exceedingly small currents are drawn 
and these only during the seconds 
measurement, coating failure not ac- 
celerated and the significant polarization 
precluded.—CEC. 
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HILL, HUBBELL PIPE PROTECTION PLANTS are back door neighbors some 
the greatest steel pipe producing mills the world. Your pipe travels 
comparatively short distance before reaches our plants for coating-and- 
wrapping. Our strategic locations assures prompt scheduling for quick 
delivery your coated-and-wrapped pipe destination. 


Ample storage space for your bare pipe always available meet 
your shipping requirements. 


of 
Division GENERAL PAINT CORPORATION 
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CONSTRUCTION MATERIAL 


Self Priming Aluminum Centrifugal 
Pumps. Mod. No. 11, 24-25 (1947) 
Dec. 


Marlow Pumps, Ridgewood, J., 
now making five models aluminum. 
heat treated aluminum-silicon alloy was 
used which produced sound, corrosion- 
resistant casting. Besides providing clean 
smooth casting give free-flow water 
passage through the pump, use alu- 
minum adds considerably exterior ap- 
pearance. Aluminum construction affords 
complete corrosion resistance many 
types liquid, including sea water. 
weight saving lbs. results from the 
use aluminum instead cast iron.— 


ALL. 


Aluminum Pipe. Inds. (England), 
72, No. (1948) Jan. 

Reynolds Metals Company, coopera- 
tion with some oil companies the 
and abroad, developing aluminum 
pipe for the transportation oil, natural 
gas and gasoline. One order was received 
from Argentina for 1000-mile 10-inch 
aluminum pipeline for gasoline transpor- 
tation. The use aluminum pipe the 
Far East for transportation oil, natural 
gas and gasoline also under investiga- 
tion. Shortage steel materials for pipe- 
lines led this new use aluminum.— 


ALL, 


Carbon and Graphite. Mach. Design, 19, 
No. 157-160 (1947) July. 

Properties, applications, fabrication, 
molding, methods fastening, and design 
tips, with extensive table giving chemi- 
cal resistance impervious carbon and 
impervious graphite (which are inert 
all but highly oxidizing conditions) are 
briefly presented. Over 100 reagents are 
listed the latter. Materials covered 
property table are: carbon, graphite, car- 
metal-graphite, impervious 
carbon, impervious graphite, porous car- 
bon and porous graphite. Apparent den- 
sity, weight, tensile strength, compressive 
strength, transverse strength, elastic mod- 
ulus, specific resistance, thermal expansion 
and thermal conductivity are given.— 


INCO. 


Wire Products Light Alloy. Light 
Metals (England), 11, No. 120, 23-32 (1948) 
Jan. 

Aluminum wire has been employed 
large quantities for overhead transmission 
lines; England occurs chiefly the 
form unalloyed metal, but 


cently, especially the Continent, alu- 
minum alloys have been used for the same 
purpose, this development being designed 
take advantage the somewhat higher 
strengths obtainable. Prior 1939 about 
1000 tons wire were produced annually 
England, chiefly for high-voltage over- 
head transmission lines. the height 
the war, output was 3000 tons annually, 
with shift from the use the pure metal 
that the stronger alloys, the product 
being used largely for 
The present operating rate approxi- 
mately 2500 tons annually, the bulk the 
product being the form the pure 
metal for overhead lines, the remainder 
being the form alloy for aircraft 
rivets and some wire products. Funda- 
mentally, aluminum wire and steel wire 
should regarded complementary 
rather than purely competitive. The 
advantages light-alloy wire are: den- 
sity about one-third that steel; 
effective life frequently approximately 
three times that equivalent steel wire 
under similar conditions. Light-alloy wire 
designed for special purposes lends itself 
ized finishing processes. The International 
Wire Co., Ltd. has registered two types 
wire under the name “Nevarust” 
mended for outdoor use, has extreme 
resistance atmospheric attack without 
any appreciable reduction tensile 
sile strength with workability without un- 
due reduction resistance atmospheric 


All Aluminum Cooling Systems Air- 
craft. Flight (England), (1948) Jan. 22. 


Work the Rolls-Royce Flight De- 
velopment Establishment has resulted 
radiators one-third the weight, with 
double the efficiency per square foot 
area, less than half the cost those 
existence ten years ago. The latest de- 
velopment the all-aluminum secondary- 
surface radiator, which half the weight 
the previous best. The all-aluminum 
radiator has brought turn 
minum cooling system obviate electro- 
lytic action with other metals such 
brass and copper. The system embraces 
oil coolers, intercoolers, header tanks and 
pipings, etc., and provides marked 
duction installed weight. installing 
such system the Tudor IV, British 
South American Airways effected weight 
reduction which made possible the 
ing four extra passengers per trip.— 
ALL. 
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REG. U. S. PAT. OFFICE 


PIPE COATING 


sections laid under water 
with SOMASTIC Pipe 


from specifications 


use this effective coating 

meet severely corrosive conditions has become 
standard pipe line practice. The same depend- 

able protection that earns SOMASTIC the call 


where metal pipe would highly vulnerable, 
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containing general information and vestment wherever corrosion may increase line 
technical data will sentin response 
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Intermediate Alloy Steels Elevated 
178, etc. (1948) Jan. 

Development the petroleum, chemi- 
cal and power industries greater ef- 
ficiency and economy depends con- 
siderable extent upon the use higher 
and higher operating pressures and tem- 
peratures. view the requirements and 
possible safety hazards involved 
type service, the steels used should 
have the following qualities: (a) Adequate 
strength elevated temperatures; (b) re- 
sistance oxidation and attack the 
corroding media which may ex- 
posed service; (c) good ductility and 
toughness during its period service; 
(d) weldability, the application involves 
welding; (e) generally satisfactory fabri- 
cation characteristics, i.e., suitable for roll- 
ing, forging, tube piercing. Tables list 
the steels most commonly used the 
petroleum refining industry, together with 
their respective properties elevated 
temperatures.—GPC. 


Aluminum Piping: Where and Why It’s 
Used. McLaughlin, Heat., Piping 
Air Cond., 20, 87-89 (1948) Mar. 

Explains why aluminum alloys are im- 
portant piping materials for many indus- 
trial applications. Noteworthy properties 
these metals are discussed and design 
precautions with respect galvanic ac- 
tion, flexibility, insulation, gaskets, hang- 
ers, and supports are given.—BLR. 


Chimney Liner Corrosion Resulting 
from Gas-Fired Furnaces. George John- 
son, Corrosion, 15-23 (1948) Jan. 

Presents results containing study 
corrosion actual installations Minne- 
apolis and the effectiveness different 
materials and coatings resisting cor- 
rosion. Some discussion aluminum 
liners. 


Stainless Steel Powder. Dale, 
Charles Hardy, Inc., Proc. 3rd Ann. Spring 
Mtg., Metal Powder Assoc., 1947, 4-13; 
Metall. Bull., No. 14-15 (1948) 
an. 

Findings the Hardy Laboratory 
physical properties and 
powders are reported, with information 
corrosion resistance stainless steel 
filters from the Micro-Metallic Co. Graphs 
show results sintering time, repress 
pressure and resinter time studies, tensile, 
elongation, linear shrinkage, 
ness pressing pressure varying con- 
ditions resinter and cooling, and physi- 


cal properties (tensile, elongation shrink. 
age and hardness) vs. pressing pressur 
Predicted life standard 18-8 alloy 
nitric acid, years 10% nitric 
1.3 years 96% sulfuric acid, hours 
37% hydrochloric acid, weeks 
hydrochloric acid, years 40% 
hydroxide hydrogen, years 
phosphoric acid and weeks 10% 
phosphoric acid. 
surfaces with stainless steel the 
der-weld Torch very successful. 
effective flux has been developed for addi- 
tion the powder produce 
with good bond. Resistance acids de. 
creases, general with amount 
treatment. Reference Swiss Sea Water 


How Combat Corrosion Through De. 
sign. Part Causes Corrosion. Part 
Design Measures. (Concluded.) Col- 
lingsworth, Jr., Mach. Design, 20, 116-122 
(1948) Feb.; 20, 142-148 (1948) Mar. 

Part reviews the fundamental 
ples the different types corrosion. 
Application design taken the 
second installment.—BLR. 


FUNDAMENTALS 


Corrosion Metals with Oxygen De- 
polarization. Light Metals, 11, 8-14 (1948) 
Jan. 

Continues condensation, with 
tary, Russian book Tomas- 
hoff. Present installment covers: analyt- 
ical method for calculating rate 
sion processes; and factors controlling rate 


Corrosion Metals with Oxygen 
polarization. (Continued.) Light Metals, 
104-112 (1948) Feb. 

Continues condensation Russian book 
theory and describes experimental tech- 
nique used investigation 
mechanisms. graphical method for com- 
putation the rate corrosion processes 
first explained and then methods and 
equipment for study the efficiency 
different cathode materials are described 
and diagrammed. (To 
BLR. 


Corrosion Metals with Oxygen 
polarization. Light Metals, 10, 
(1947) Dec. 

Begins condensation (with some com- 
mentary) Russian book 
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modulation control problems can not solved 
Speech clippers, compressors a.v.c. circuits 
only. |.D.C. provides the fundamental scientific solu- 
tion controlling the steepness the modulating 
wave front. Only means this instantaneous 
slope limiting action can unlawful excessive devia- 
tion prevented. 

improves system operation and answers the 
F.C.C. proposed regulations for channel-neighbor 


protection. 


COMMUNICATIONS DIVISION. CHICAGO 51. ILL 
Canadian Distributor: Rogers Majestic Ltd., Toronto - Montreal 


CORROSION ENGINEERS 


deviation 


For the first time the deviation will 
be coordinated with the receiver 
bandpass insure the greatest 
possible speech intelligibility 
weak received signals. 


Your Motorola Communications Engineer 
will call to discuss the use of the new 
Motorola 1.D.C. communications 
system. No obligation, of course. 
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Tomashoff, published Academy Sci- 
ences, Institute Physical Chemistry, 
Moscow and Leningrad, 1947. 
All the figures will reproduced. 
First installment discusses: fundamental 
problems modern theory the electro- 
chemical corrosion metals; local ele- 
ments and corrosion; electrochemical het- 
terogeneity the corroding surface; ther- 
modynamics and velocity corrosion; 
protective surface films; and factors de- 
termining the rate the corrosion proc- 
ess. Later installments this condensa- 
tion will emphasize sections corrosion 
aluminum and magnesium their 
alloys. (To continued.)—BLR. 


Influence (Film) Defects and Foreign 
Inclusions the Protective Action 
Eloxal Films (On Aluminum Alloys). 
16, 284-290 (1940); Brit. Absts., BI, 
170 (1947) May. 

Eloxal anodic films pure aluminum, 
aluminum-magnesium alloys 
num-copper alloy (Pantal) were damaged 
scratching with needle, abrading with 
emery powder, embedding sand 
grains, copper filings, iron filings 
them, and then tested the DVL agita- 
tion apparatus aqueous sodium 
chloride containing 0.1% hydrogen perox- 
ide. Cracks, scratches, non-metallic inclu- 
sions partial removal the film did 
not accelerate corrosion, nor set 
potential difference. 
caused marked local attack with under- 
cutting the oxide film perforation 
the sheet. With copper particles em- 
bedded anodically oxidized aluminum- 
magnesium alloys the oxide film re-formed 
behind and around the copper particles, 
which often fell 


the Composition and Infra-Red 
Spectrum Oxide Films Electrolytically 
Produced Aluminum Sulfuric Acid 
Compared the Red Spectrum 
Sulfates. Helvetica Chimica Acta (Switzer- 
land), 30, No. 2010-2013 (1947); Neu- 
hausen Wochenbericht (Switzerland), 32, 
(1947) Dec. 12-31. 

Anodic oxide films deposited alumi- 
num sulfuric acid contain water which 
may eliminated drying the 
heat annealing and with consider- 
able quantity sulfuric acid. Infra-red 
absorption studies show that water oc- 
curs either the form molecules 
water hydration the hydroxide 
The question arises whether—de- 
pending the growth the film—hy- 
droxide and hydrate occur two layers, 
one above the other. Comparisons with 


infra-red studies calcium sulfate shoy 
that certain absorption bands determine 
aluminum oxide films result from 
sulfuric acid content.—ALL. 


The Rate Oxidation Nickel 
Low Chromium and Manganese Additions 
Contribution the Theory the 
ing Process. (In German.) Carl 
Karl-Erik Zimens, Acta Chemica 
vica, 547-565 (1947). 

Includes both experimental data 
theoretical development. The rate oxi- 
dation nickel markedly increased 
small additions chromium 
nese. Mixed oxide phases containing 
creased bivalent-nickel concentrations 
formed. The forces causing migration 
such phases are analyzed. 
chromium alloys with high chromium con. 
tent, the rate oxidation decreases con- 
siderably. analogy with other systems 
assumed that new phase with 
ion motion formed. 


Relationships the Phases Systems 
Water Solutions and Metals. (In 
sian.) Shultin, Zhurnal 
Khimit Applied Chem.), 20, 739-753 
(1947) Aug. 

extensive experimental investigation 
revealed that the oxidation-reduction prop- 
erties solutions depend not only upon 
the nature the dissolved substance but 
also upon the pH. The chart 
Redox potential used estimate the 
corrosivity different solutions toward 
different 


Activation Passive Iron. Cone, 
Univ. Idaho, and Anderson, East- 
man Kodak Co., Corros. 
No. 21-23 (1947) July-Aug. 

sorbed layer gas which can and 
felt that the chromic acid 
trolyte solutions studied this was the gas 
adsorbed. This gas layer can disturbed 
and, the conditions the solution 
not lead reformation the layer, the 
iron will become and remain active. The 
gas layer was disturbed lowering the 
sulted activation. The layer was also 
iron rod. Activation was observed take 
place above rather definite speed, and 
this speed was found function 
the temperature. view the ease with 
which activation can established, the 
authors not consider necessary 
postulate the existence oxide film 
the iron. ref.—INCO. 


4 


and 
in- 
Ccon- 
stems 
h low 


stems 

Rus- 
ladnoi 


ration 
prop- 
upon 
but 
2 the 
ard 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Within recent months ONE oil company ten leases ONE area 
Texas has Coro-Garded new sour crude receiving tanks. 


Coro-Gard sprayable protec- 
tive coating developed especially 
protect metal surfaces exposed 
the corrosive action sour crudes, 
salt water and solvent vapors. 
rates 21-gun salute its battle 
against corrosion sour crude re- 
ceiving and storage tanks and 
tankers’ cargo tanks. 


Secret its success new type 
synthetic rubber which acts 
permanent, non-extractible plasticizer 
for the resin base materials. That 
means long-lasting flexibility—ex- 
cellent adhesion—high corrosion 
resistance—resistance thermal 
shock. 


CORO-GARD SPECIFICATIONS 

Color: Coro-Gard 817—gray; Coro- 
Gard 942—black. 

Base: combination synthetic 
resin and synthetic rubber. 

Solvent: Methyl isobutyl ketone and 
butyl acetate. 

Viscosity: 18-26 seconds 80°F 
Ford Cup orifice) Viscosim- 
eter. 

Solids Content: 30% weight, prox., 
2.4 per gallon. 

New weight: 8.0 per gallon, prox. 

Coverage: (wet coat) 250 sq. ft. per 
gallon, prox. 

Write our Adhesives Division Detroit 

for full information. 


COMPANY 


Made in U.S.A. by 


ADHESIVES AND COATINGS DIVISION 


411 Piquette Avenue, Detroit 2, Michigan « General Offices: St. Paul 6, Minnesota 
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New Concept About the Mechanism 
Passivity Iron Nitric Acid. Par- 
shad Verman, Chem. Physics, 16, 
154-155 (1948) Feb. 

Presents experimental evidence which 
supports the theory the formation 
hydrogen film between the metal and the 
oxide film. This indicated sharp 
rise potential insertion iron 
nitric acid, which falls much lower 
potential after about 0.05 sec. This theory 
explains many phenomena associated with 


Oxidation Metals. (In French.) 
Mott, Chimnie Physique Physico- 
44, 172-180 (1947) Aug.- 
Sept. 

Assumes that metallic ions pass through 
the oxide layer react with oxygen 
the surface the layer. This idea exam- 
ined mathematically for compact metal 


film, either amorphous crystalline. 


Study Films Isolated from Passive 
Paper before Electrochem. Soc., Colum- 
bus, Ohio, Mtg., April 14-17, 1948; Elec- 
trochem. Soc., 93, No. 1-16 (1948) Jan. 

use bromine-methanol solution, 
passive films were isolated from electro- 
lytic chromium, Types 430, 304 and 317 
stainless steel, Nichrome and Inconel. 
The films, very thin and transparent, were 
found formed initially film-free 
(pickled) surfaces air exposure and 
passivation treatments and 
solutions. These passive 
films were examined both light mi- 
croscopy and electron microscopy and 
electron diffraction. Chemical analyses in- 
dicate that both chromium and iron are 
major constituents the films from Types 
430 and 317 stainless steel. These are be- 
lieved present together solid 
solution, possibly spinel type crys- 
talline lattice. The films from chromium 
passivated were shown con- 
tain high percentage chromium, pos- 
sibly Stripping experiments with 
Nichrome and Inconel exposed air 
after pickling passivated HNO; 
cessful isolating very thin surface oxide 
was noted the corrosive action 
the bromine-methanol that 
exposed specimens had least corrosion re- 
sistance the reagent and the film formed 
the treatment was most 
protective and adherent the base metal. 
further work was done studying 
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passive films from these alloys, and phys 
ical and chemical nature the films 
not determined.—INCO. 


Thin Films and Surfaces. 
Lewis, English Universities Press, Ltd., 
don, Ed. pages. 

The first part this monograph at. 
tempts outline what known 
the present about the structure and 
erties thin films and surfaces 
eral. Chapter deals with 
tion thin films. The last two 
collect information relevant 
some comparative data for other metals 
and describe some applications. Does 
cover electroplated films. 242 ref.—BLR 


GENERAL CORROSION 


British Non-Ferrous Metals Research 
Associations; Twenty-Seventh Annual Re. 
port. BNMRA (London), pages (1947) 

Contains general report, review 
search progress, researches 
reports available, and membership infor- 
mation.—BLR. 


The Problem Metal Corrosion. (In 
Spanish.) Emilio Jimeno, Ministerio Ma- 
rina, Institute Espanol Oceanografia, Ma- 
drid, Spain, 237 pages (1947). 

sion and theories behind and attempts 
apply the electron theory 
numerous phenomena 
wise. The electrochemical nature cor- 
rosion covered detail. Effects 
midity, temperature changes, 
attacking agents, including organisms 
incrustations are mentioned. Means 
protection against attack, both external 
and internal, are given. The study was 
made cooperation with the Spanish 
Institute for Oceanography.—BLR. 


Experimental Work Carried Out the 
British Cast Iron Research Association. 
Bernstein, Steel Inst., 15, 20-36 
(1948) Jan. 

The characteristic microstructure 
peeled samples whiteheart malleable 
cast iron described, and shown that 
the prime cause peeling the inward 
penetration sulfur from the annealing 
ore from sulfur-containing gases the 
annealing atmosphere. Factors affecting 
depth the peeled layer are enumerated. 
phenomenon involving decarburization, 
sulfurization, and inward penetration 
oxygen; desulfurization may also 
The diffusion processes involved are 
cussed. 
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INHIBITORS 


Passivity Chromium. Norman Hack- 
Soc., 93, 49-54 (1948) Mar. 

Surfaces chromium, treated with ni- 
tric acid and then oxidized air vari- 
ous temperatures, were examined elec- 
tron diffraction and results correlated with 
results electrode potential measure- 
ments other samples subjected the 
same treatments. Air passivation treat- 
ment was compared with nitric acid passi- 
vation. Results are charted and discussed. 
was concluded that oxide film 
not the fundamental criterion passivity 
the case chromium; but that the 
presence such film can greatly in- 
fluence the 


Note Inhibitors and Their Applica- 
tion Pickling. (In Swedish), Ek- 
Finish (Sweden), 220-222 (1947) 

Discusses effect adding inhibitors 
pickling baths for steel. The composition 
the baths claimed most effective 


Inhibition Steel Corrosion Sodium 
Nitrite Water. Morris Cohen, Electro- 
chem. Soc., 93, 26-39 (1948) Jan. 

Presents results study the above 
test methods which included total and 
alternate immersion, recirculation appa- 
ratus, and potential measurements. The 
concentration required inhibit steel cor- 
rosion depends conditions motion 
and temperature and the inhibiting effect 
measurements. The mechanism inhibi- 
protective oxide 


Nitrogen-Containing Organic Inhibitors 
Thesis for Ph.D. Univ. Minnesota, Dec., 
1945; Eng. Eng. Chem., 39, No. 910- 
919 (1947) July. 

Nitrogen-containing organic inhibitors, 
such anilines, pyridines, quinolines and 
acridines, are cathodically absorbed 
metal surfaces. They reduce the available 
cathode area for the evolution but 
not, cathodic inhibitors in- 
organic compounds (such antimony and 
arsenic salts), actually change the nature 
the cathode. quantitative relation be- 
tween the cathode potential rise with ad- 
dition inhibitor and its inhibition effi- 
ciency proved. Molecular mechanism 
discussed, with reference Traube’s 
rule adsorption. The usefulness many 


nitrogen-inhibitors, which are not very 
soluble acid solutions, can improved 
the saturation the nucleus. Arrange- 
ment apparatus for cathode potential 
and measurement shown. Cathode po- 
tential mild steel normal sulfuric 
acid with various inhibitors 


INSPECTION 


Plastic Replicas for Surface Finish 
Hopkins, Iron Steel Inst. (England), 
158, 138 (1948) Jan.; Light Metals Research 
(England) No. (1948) Jan. 21. 

Plastic replicas the micro-structure 
surface may made the follow- 
ing method, developed jointly ICI. 
(Plastics), Ltd., and the British Iron and 
Steel Research Association: the replicas 
are hard enough for roughness measure- 
ments stylus instruments 
and their preparation does not involve 
heating the specimen. One drop 
homogeneous liquid mixture mono- 
meric and polymerized methyl methacry- 
late, containing organic ester strip- 
ping agent and small proportions 
photo-chemical catalyst, placed the 
in. in.) pressed down over it. The 
back the “Perspex” then irradiated 
hr. mercury-vapor lamp emitting 
the required ultraviolet radiation, and the 
specimen then stripped from the metal. 
“Talysurf” measurements show good cor- 
relation between the roughness the 
original surface and that the hardened 


Thickness Testing: Electrochemical Jet 
Method for Local Thickness Electro- 
deposits Metals. Ogarev, Electroplat- 
ing, No. 54-60 (1947) Dec.; Transla- 
tion, Zh. Prikladnoy 19, No. 
315 (1946). 

the test described, the jet solu- 
tion forms part electric circuit, the 
part under test being anodic; change 
the current indicates end-point. Same so- 
lution could used for testing chro- 
mium, nickel, copper, tin, zinc, and cad- 
mium, and result claimed inde- 
pendent temperature. Solution can 
used repeatedly.—BNF. 


Visual Aid for Inside Inspection 
Drill Pipe; Third Progress Report 
Non-Destructive Testing Drill Pipe. 
Jackson others, Drilling Contr., 
58-60 (1948) Feb. 15. 

Describes simple optical device which 
consists essentially sectional pole car- 
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How Protect 


SERVICE CONNECTIONS 
with 


easy protect street service connections 
cast iron steel pipe with 
the protective coating handy tape 


shown illustration, you simply wrap 


Jet TAPECOAT around the connection, flashing 


Electro- the torch flame lightly the TAPECOAT 
lectroplat- wrapping proceeds. fill voids and avoid 

Transla- bridging, you fold the TAPECOAT and 

Jo. bandage around the pipe the connections. 


The use the torch keeps soft and pliable 
for quick, easy shaping the contour the 
pipe. Note how easily the coupling 
protected this way. When wrapping 
completed, you flash torch flame over 
TAPECOATED section bleed coating 


solu- 
ircuit, the 
change 
Same 


and cad- shiny finish. 
inde- 
can Write for complete details this 


practical, economical protection. 


eport 
rill Pipe. 
Contr., 


ice which 
pole car- 


Office: 


rying light source and 45-degree coni- 


cal mirror. Such devices may 
structed quickly and low cost, are 
light-weight and portable, 


clear images the defects. They provide 
means for inside-inspection intermediate 
betwen crude visual inspection with 
spotlight, and detailed inspection with 
expensive 


METAL FAILURE 


Hydrogen Embrittlement Steel. Parts 
II, and III. Ind., 71, No. 14, 288 
(1947) Oct. No. 16, 325, 329 (1947) 
Oct. 17; Ibid., No. 18, 366 (1947) Oct. 31. 

Review article giving main established 
facts hydrogen absorption steel, its 
results and various theories. Controversy 
over theory Zapffe and Sims 
ported with reactions Syles, Burton, 
and Gegg and others. Tests forming the 
basis Anrews and Lee’s con- 
ception the “rift” theory are described. 


—INCO. 


Stress Corrosion Materials. (In Ger- 
man.) Matl. Meth., 27, No. 107-108 
(1948) Jan. 

Composite abstract of: The Cause the 
Sensitivity Stress Corrosion Homo- 
geneous Alloys. Graf, 
193-207 (1947) July-Aug.; the Stress 
Corrosion Heterogeneous Alloys, 
Graf, ibid., 207-212; the Effect Stress 
the Danger Failure Stress Corro- 
sion. Matthaes, ibid., 213-225. 

There lower limit stress below 
which sensitive metal can considered 
absolutely resistant stress corrosion. 
Practically, the life increases markedly 
lower stresses that satisfactory degree 
safety can reached. Notches not 
increase danger failure stress corro- 
sion. Magnitude stress important 
influence corrosive medium con- 
dition material, and failure similar 
that due fatigue corrosion fatigue. 
tests clarify the danger failure 
under conditions stress other than ten- 
sile. stresses, failure always occurred 
normal stress (tensile) failure with rup- 
ture planes perpendicular direction 
main tensile stress. The following rules ap- 
ply stress corrosion solid 
solutions: Stress corrosion can caused 
only corrosive medium that attacks 
the solid solution. Greatest danger 
exists with solid solutions based 
element less noble than the alloying ele- 
ment which composes the smaller portion 
solid solution. Danger stress cor- 
rosion also exists for solid solutions based 
element nobler than the alloying 


The TAPECOAT Company 
Lyons St., Evanston, 
New York Office: 489 Fifth Ave., New York 
Houston Office: 514 M&M Bldg., Houston Texas 
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element, but this case, danger depends 
large extent type corrosive 
medium. The possibility producing 
homogeneous alloys insensitive stress 
corrosion confined principally alloys 
based gold, platinum 
Silver alloys are insensitive only when 
they contain less noble alloys. Heterogeneous 
alloys the same general rules, the in- 
dividual phases being sensitive not ac- 
cording the rules. there only 
small amount one phase, the behavior 
depends the chemical resistivity and 
sensitivity stress corrosion minor 
phase. about equal amounts two 
phases exist, occurrence stress corro- 
sion function various factors, in- 
cluding the relative amounts the two 
phases, electrochemical potential differ- 
ence between them, and the type cor- 
rosive medium—INCO. 


Fretting Corrosion. Lubrication, 34, 25- 
(1948) Mar. 

The above particular type cor- 
rosion found the contact areas 
loaded metal surfaces subject oscilla- 
tory vibrating motion. The phenome- 
and “friction oxidation.” Reviews work 
which has been done this problem, 
which still far from complete solution. 
Photographs illustrate numerous exam- 
ples. The nature the process, the ef- 
fects load, surface finish, and materials 
are discussed and some suggested reme- 
dies are presented, including use lubri- 
cants.—BLR. 


SURFACE PREPARATION 


Surface Conditioning and Temporary 
Protection. Paint (England), 18, No. 254 
(1948) Feb. 


The Bakelite Corporation conjunc- 
tion with the Navy Bureau Ships, 
has developed vinyl resin-base wash 
primer which functions both metal 
surface conditioning agent and prim- 
ing coat for temporary protection prior 
painting, and which provides outstand- 
ing adhesion steel, galvanized iron, 
aluminum (anodized and unanodized), and 
other metals. The wash primer solu- 
tion vinyl-butyral resin alcohol 
pigmented with relatively insoluble zinc 
chromate and reacted with phosphoric 
acid. Since the vinyl-butyral resin not 
dependent either oxidation polymer- 
ization for hardening, subsequent coats 
paint may applied soon the sol- 
vent has partially evaporated—usually 
min. Optimum film thickness ranges 


from 0.3 0.5 mils, and therefore the 
coating should not regarded 
anti-corrosive primer which will withstand 
extreme prolonged attack. does, how- 
ever, prevent the spread corrosion un- 
der the paint film, thus fortifying the en- 
tire paint system. Applications may 
made over wide temperature ranges 
long temperature and method appli- 
cation are considered choosing the al- 
cohol used the solvent. The coating 
any the standard methods.— 
ALL. 


The Effect Surface Finish the Fa- 
tigue Performance Certain Propeller 
Memorial NACA Tech. Notes, No. 
917, pp. (1943) Dec. 

The effect various surface finishes 
endurance normalized SAE 4130 and 
4140 steels and 25S-T aluminum alloy was 
investigated Battelle. Smoothness 
surface was found less important than 
other surface properties, and all mechan- 
ically formed surfaces were stronger than 
electro-polished ones. Conclusion that 
smooth, electropolished surface 
unstrengthened one, and that removal 
damaged surface electropolishing not 
effective mechanical polishing 
prolonging life. Tables, graphs and photo- 
micrographs.—I NCO. 


Aluminum Anonizing Process. Chem. 
Inds., 62, No. 86, (1948) Jan. 


new process for the protection 
aluminum surfaces without changing from 
the natural aluminum color which appears 
improvement over the expensive 
anodizing technique and that clear lac- 
quering, which not very adherent, 
the anonizing process. Developed the 
Technical Processes Division Colonial 
Alloys Co., this simple immersion 
method which can applied aluminum 
that has been etched, polished, left 
milled, without noticeably changing the 
appearance. Practically all the alloys 
aluminum respond this treatment and 
most them maintain even improve 
their original surface color. The coating 
resembles clear glaze similar 
anodized coat (aluminum oxide) but 
more Anonized surfaces have 
good abrasion resistance and are resistant 
smudging, oxidizing, finger marks, 
ordinary handling and high temperatures. 
They present excellent base for paints 
and lacquers. The process consists im- 
mersing the cleaned aluminum into the 
hot anonizing solution for few seconds 


as ob 
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few then rinsing. The equip- 
ment can ordinary steel and many 
items can handled batch. 
articles can treated for low one- 
fifth cent per square foot area 
processed.—ALL. 


Finishing Metals “Liquid Honing.” 
Charles Wick, Mach., 54, 158-161 (1948) 
Mar. 

Describes and illustrates use abrasive 
suspended water-chemical solution 
and discharged from nozzle com- 
pressed air. Some remarkable increases 
the life cutting tools, molds, and dies 
have been obtained this way.—BLR. 


The Electrolytic Polishing Metals. 
Tolley, Metallurgia (England), 37, No. 218, 
71-74 (1947) Dec. 

Reviews the advantages the electro- 
lytic polishing method over the mechan- 
ical method, well the many reliable 
electrolytic methods use today. The 
most frequent application finishing 
for appearance, where brilliance and color 
tone can achieved exceed that possi- 
ble mechanical methods. The best re- 
sults are obtained shaped parts and 


generally, the process more economical 
when applied supplement mechanical 
polishing. Attention directed the ap- 
plication the process metallography 
well the finish products. The 
industrial and laboratory methods for pol- 
ishing metals including 
listed and discussed practical man- 


Surface Treatment Metals Before 
Painting. Gwyther, Product 18, 
No. 153-5 (1947); Paint Var. Prod. Man., 
27, No. 12, 343 (1947). 

Methods preparing metal surfaces 
prior painting are discussed. Tech- 
niques coating, rinsing, and cleaning 
for improved paint adhesion and resist- 
ance weathering are included, together 
with recommended types chemical sol- 
vents for soil and scale 


Polishing Metals. Sansone, Chem. 
Eng. News, 26, No. 573 (1948) Feb. 23. 

study has been conducted the Elec- 
trochemical Institute Milan anodic 
processes for the electrolytic polishing 
metals. Distribution current was con- 
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This is the locator that has set new high stand- 
ards for performance, This precision built instru- 
ment has been approved and used the 
Nation’s largest utilities 
and municipalities. It is 
light but 
simple, one-man tool that 


LIGHT COMPACT POWERFUL 


does EVERY job. Regardless of depth, no part 
of your underground pipe system can hide from 
this electronic sleuth. It does the job that 


WILKINSON LINE LOCATOR 
(Pat. Pending) 


Receiver—Wt. Ibs. 


stymies the ordinary de- 
vice. Buy a Proven profes- 
sional instrument. 


Write for complete literature and prices 


WILKINSON PRODUCTS COMPANY 


Originators of light weight all-purpose locators 
Box 1774, Wilshire-LaBrea Sta., Los Angeles 36, California 
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tained, and means studying the prog- 
ress anodic tension discovered. With 
particular reference the polishing proc- 
esses for small copper surfaces, using 
o-phosphoric baths (the Jacquet process), 
anodic tension curves were observed over 
period time with constant current 
density and, also, 
methods. The results the experiments 
called for further investigation proc- 
esses this type concerned with copper, 
which under analogous conditions can also 
value for other metals. When the 
geometrical selectivity conceptions 
that are the basis the anodic attack 
have been introduced, the most favorable 
conditions for electrolytic polishing are 
found correspond elevated geo- 
metrical selectivity, or, other words, 
low anodic penetration power the 
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Variables Exposure Testing. Paint 
Notes, No. 78-9 (1947). 

Details accelerated breakdown sched- 
ules for outdoor exposure are given 
this note. Panels are exposed facing north 
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ception maximum sunlight and sprayed 
with water times daily. The program 
described intended evaluate (a) rela- 
tive severity exposure during various 
seasons the year. (b) comparison 
racks, (c) comparison severity 
exposure conditions Melbourne and 
Sydney.—RPI. 


Ocean Put Test Tube Kure Beach, 
The International Nickel Co., Inc., 
21, No. 4-9 (1947). 

detailed account this American 
corrosion testing station where numerous 
materials are now 
Maintenance and development costs are 
shared The International Nickel Co. 
and The Dow Chemical Co.—BNF. 


Weathering Machine Correlation the 
Cleveland Club and Other Areas, Part 
Cleveland Paint Varnish Prod. Club, 
Am. Paint J., Convention Daily, 32, No. 7B, 
11-15 (1947). 

The work described earlier (Review, 
Current Literature Paint Inc., 1946, 120; 
1947, 215) has been continued. Six differ- 
ent finishes steel panels were exposed 
one two types weatherometer 
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localities. Strips were cut off the 
days, and the results exposure assessed 
physical testing terms paint fail- 
ure rather than through analysis 
weather factors. Thus, heating effects were 
revealed measurement elongation, 
chalking and loss gloss, and water ef- 
fects adhesion color 
change was influenced both water and 
heat. The data are presented graphically 
and the modifications necessary bring 
the tests the Florida level are: (1) treat- 
ment the water used consistent re- 
sults from like machines are ob- 
tained when operating different locali- 
ties, (2) longer water exposure, (3) the 
(cf. Review, 1947, 294) which must 
maintained the panel for half the 


Note the Preparation, Suspension 
and Testing Corrosion Specimens. 
Murray, Iron Steel Inst., 158, 200 
(1948) Feb. 

the course experiments the in- 
hibition corrosion metals completely 
immersed water, the duplication re- 
sults was found impossible. Modi- 
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fications the method preparation and 
suspension specimens overcame the dif- 
ficulty, hence the improved method 
described and diagrammed. Covers both 
single-metal and bi-metallic specimens and 
testing 90° 
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Control External Corrosion Plan- 
tation Pipe Line. Alan Nelson, Corro- 
sion, 123-131; discussion, 132 (1948) Mar. 

Corrosion control the above system 
divided into four major phases. First 
cathodic protection stations which have 
suffered numerous leaks small control 
lines. Second cathodic protection 
tank bottoms. Third cathodic protection 
the main line with its numerous spots 
coating. Fourth, drainage strong, 
fluctuating stray current number 
electric-railway crossings.—BLR. 


Utilization Electrically Insulated Cou- 
plings Corrosion Control. Levert, 
Corrosion, 24-28 (1948) Jan. 

Describes and diagrams above method 
which said very useful and eco- 
nomical practice. this means, 
possible isolate sections pipe lines 
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which lie corrosive soil and apply ca- 
thodic protection them only. Also in- 
stallation the couplings intervals 
along breaks long-line cur- 
rents, which are very 
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Combating Scale Formation. Wal- 
ter, World Oil, Vol. No. 119 (1948) Jan. 

metallic treater consisting iron 
rod which are strung alternate copper 
and zine plates has found application 
reducing scale “gyp” formation oil 
field emulsion treaters The 
rod immersed the fluid and the scale- 
forming elements attack the zinc, setting 
electro-motive action which results 
precipitating the corroding scale and 
prevents its encrustation within the pres- 
sure vessels. has also been found ap- 
plicable reducing scale pumps, rods 
and tubing.—GPC. 


Bronze and Sea-Water Corrosion. Anon. 
Tin and Its Uses, No. 18, 9-11 (1947) July. 

Usefulness tin bronzes containing 
10% more tin reported with results 
jet impingement tests comparing 70-30 
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brass, Admiralty brass, aluminum-brass, 
70-30 copper-nickel, 10% tin-1% aluni- 
num bronze, and 10-, 12-, and 14% tin 
bronzes. The latter three alloys showed 
attack. sedimentation tests (immer- 
sion aerated sea water while partially 
covered sand) aluminum-brass, 
70-30 copper-nickel, 10- and 13% tin 
bronze, one alloy was superior. Appa- 
ratus for the impingement 
tation tests shown. Graphs give result 
casting bronze chill moulds 
that bronze containing 8-14% tin can 
hot forged, extruded, stamped cold 
drawn rolled. The superiority the 
10% tin bronze caused the 
plete dissolution tin due 
tion dissolved gases molten metal. 
—INCO. 


Soluble Silicates for Corrosion Inhibi- 
tion the Oil Industry. Wm. Stericker, 
Corrosion, 83-92 (1948) Feb. 

Presents number case histories and 
draws conclusions from them which will 
serve guides the use silicates 


Bulletin 
The Correlating 
Committee 


Cathodic Protection 
The NACE 


The fundamentals 


Cathodic Protection are 
simple, but solution the 
inherent technical and 


economic problems requires 


high degree technical 


Electro Rust-Proofing has the technical skill and offers the 
services competent design, installation and service organiza- 
tion capable handling all phases Cathodic Protection for 
tanks, pipe lines and other structures contact with water soil. 


ELECTRO RUST-PROOFING J.) 


BELLEVILLE NEW JERSEY 
REPRESENTED PRINCIPAL CITIES 


skill. 


brass, 
tin 
nmer- 
rtially 
brass, 
tin 
Appa- 
result 
into 


ASSOCIATION CORROSION ENGINEERS 


Evidence from the Bottom 
San Francisco Bay... 


Submerged San Francisco Bay’s corroding 
salt water for more than years, this Hot-Dip 
Galvanized pipe, brought the surface, was 
free from rust and corrosion and still service- 


able. 


Metal sealed protective zinc cannot rust. 
The most modern method bonding molten 
metal available you through any 
member the American Hot Dip Galvanizers 
Association. 


Each member, with access the cumulative 
experience the Association’s entire member- 
ship, with the latest equipment, the best 
workmanship and materials, prepared 
give you the utmost value rust prevention. 
For membership roster, write the Secretary, 
American Hot Dip Galvanizers Association, 
First National Bank Building, Pittsburgh, 
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Install the cathodic protection 
for your pipe lines that you 
can bury and let work for you... 
Alcoa Anodes. These simple, 
self-contained power sources 
provide uniform corrosion pro- 
tection, regardless location. 
They are self-regulating, won’t 
damage pipe coverings ex- 
cessive current. Storms not 
interfere with their operation. 

The installation cost Alcoa 
Anodes frequently less than 
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CORROSION PROTECTION INDEPENDENT OF... 


POWER SUPPLY 


FREQUENT MAINTENANCE 


that other systems. Minimum 
problems interference with 
nearby buried structures 
additional advantage. 

Cast from specially com- 
pounded alloys give maximum 
protection per pound metal, 
Anodes are available 
sizes meet your needs, for 
prompt shipment. ALUMINUM 
Company AMERICA, 629 Gulf 
Building, Pittsburgh 19, Penna. 
Sales offices principal cities. 
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This CRC Coating and Wrapping Machine 
typical machines now being used 
pipe lines throughout the world. 


More pipe lines are being coated and 
wrapped today with CRC Machines than 
ever before. 


The flexibility, precision, speed and econ- 
omy offered CRC Coating and Wrapping 
Machines reflected the satisfaction ex- 
pressed these pipe 
everywhere. 


line contractors 


Let the CRC Representative Houston 
Tulsa give you the details this new trav- 
eling type CRC Coating and Wrapping 
Machine. will take you one the field 
you can watch work! 
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